Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



THB 



PEIJ^CIPIES OF PHYSIOLOGY 



AfPLIBD TO TBI 



PRESERVATION OF HEALTH, 



AND TO TBE «P>OTlMKIIT OV 



PHYSICAL AND MENTAL EDUCATION, 



;i BY 

ANDREW COMBE, M.D., 

FKLLOW 0¥ THK ROTAL OOLLBGB OF PBTSICIAITS OV EOINBDBQH ; PHYSICIAN EXTSAOEU>INAKT 

. IV SCOTLAND TO THE QUESN ; CONSDLTINQ PHTSICIAN TO THK KING AND 

QDKKN OF THB BKLQIANS ; AND COKBBSPONDING MEMBEB 

OF THE IMPKBIAL AND BOTAL SOCIETY OF 

PBT8ICIAN8 OF VIENNA. 



FOURTEENTH EDITION, 

REVISED AND ENLARGED. 



EDITED BY 

JAMES COXE, M.D., 

FELLOW OF THE ROYAL COLLEGE OF PHYSICIANS OF EDINBURGH. 



EDINBURGH : 

MACLACHLAN AND STEWAKT ; 

AND SIMPKIN, .MARSHALL, & CO., LONDON. . 

1852. 



/^r, ^. //. 



*' Nor is' it left arbitrary, at the will and pleasure of every man, to do as 
he list ; after the dictates of a depraved humour and extravagant phancy, to 
live at what rate he pleaseth : but every one is bound to observe the Injunc- 
tions and Law of Nature, upon the penalty of forfeiting their Jiealth, strength, 
and liberty— tl^e tr,ue and long enjoyment of themselves." — M^^yn waybinoe. 
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TO 



HIS MAJESTY 



LEOPOLD THE PIEST, 

KING OF THE BELGIANS. 



SnuSy 

Ik consenting to ascend the Throne, to which you 
were called by the fervent prayer of the Belgian people, your 
Majesty was graciously pleased to declare, that, having from early 
life been placed in many difficult and trying situations, you had 
learned to value power only as a means of advancing the solid 
and lasting happiness of your- fellow-creatures. How nobly your 
^lajesty has redeemed the pledge implied in this generous assur- 
ance, the tranquillity, security, and increasing prosperity of your 
Majesty's adopted country proclaim in language which it requires 
not the aid of individual testimony to confirm ; and I venture to refer 
to it only because your Majesty's gracious permission to dedicate to 
you a work having for its aim the prevention and alleviation of 
human suffering is but another proof of the sincerity of the feeling 
I V which it was dictated, and of the deep interest which your 
Majesty takes in every thing connected with the welfare and im- 
provement of mankind. 

As every amelioration of the physical condition of the people 
conduces not less to their advancement in intelligence and good 
conduct than to their bodily comfort, I am inclined to hope that, 
eren in a moral point of view, some good may be effected by the 
present exposition of the more important laws of the animal economy. 
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and of the namerous practical advantages to be expected from their 
regular and adequate fulfilment. 

While thus laying my little work before your Miyesty as a sincere 
though humble tribute of respect and admiration, may I be farther 
permitted to express my profound gratitude for the condescending 
goodness with which you have been pleased to receive my imperfect 
services, as well as for the professional confidenee with which your 
Majesty continues to honour me. 

That your Majesty may long be spared, in health and happiness, 
to watch over the interests of the Belgian nation, is the sincere 
and earnest wish of, 

SiBE, 

Your Migesty's most grateful 

and devoted Servant, 

ANDREW COMBE. 

Edinburgh, November 1, 1838. 
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THE AUTHOR'S PREFACE 



TO TBB 



TWELFTH EDITION. 



The first edition of the present work made its appearance in the 
spring of 1834. At that time, Physiology had attracted so little 
public attention, and so many popular prejudices were arrayed against 
its becoming a subject of general instruction, that, doubtful of my own 
ability to excite that interest in its fayour which I was conscious it 
deserved, I felt some hesitation in venturing upon an edition of even 
750 copies, as I expected that some years at least would elapse be- 
fore another would be required. To my equal surprise and gratifica- 
tion, however, the public appreciation of, and desire for, physiological 
information have far exceeded my most sanguine expectations. Al- 
ready, in Great Britain and Ireland, eleven editions, consisting 
together of 16,000 copies, have been exhausted ; and in the United 
States of America, where foreigners enjoy no copyright, upwards 
of 30,000 copies were sold within the first six years. On the 
Continent also, the work has been favourably received — a Qerman 
translation having appeared at Leipsic in 1837, and a Danish one sub- 
sequently at Copenhagen. These facts shew unequivocally, that the 
practical value of physiological knowledge is every day becoming better 
understood 'among the intelligent classes of society, and that the pre- 
sent attempt to communicate it, in a plain and unambitious style, has 
not been unsuccessful. 

At the time when the first edition appeared, the proposition that 
physiology should constitute a part of general education, was generally 
received with ridicule or doubt, and by very many with absolute 
disgust. Of late, on the contrary, opinion has been almost unanimous 
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in its favour, and allusions to tlie doctrines and usefulness of physio- 
logy meet us on every side. In accordance with this, its laws are now 
frequently referred to by men of philosophic minds, as the standards 
by which every proposition for the physical, social, or moral improve- 
ment of man should be tested. Thif happy change is likely to be 
progressive, because it has arisen firom the gradual diffusion of sounder 
ideas, and from the preference instinctively felt for useful truths, when 
once clearly presented to the understanding. 

That progress is really making in a right direction, may further be 
inferred from the numerous examples every day presenting theinselves, 
of the successful application of physiological principle to the promotion 
of human improvement. Among many others, I may refer to the 
pains taken, and the expense incurred, by Government, in the venti- 
lation, lighting, and heating of the new Houses of Parliament, and 
many of the public Offices and Hospitals ; to the recent official inves- 
tigation into the means required for promoting health in large towns ; 
to the attention now devoted to secure an improved construction of 
houses, a better supply of water, more thorough draining, and a more 
adequate supply of the necessaries and comforts of life, as well as a 
proper system of education and moral training, for the labouring poor ; 
and lastly, to the special provision so carefully and intelligently made 
in the army and navy, for the health, morality, and comfort of the 
men. All these and many other examples afford striking proofs of the 
extent to which a perception of the influence of the laws of physiology 
now pervades the more enlightened portion of the community ; and 
warrant the hope that a much higher degree of improvement may yet 
be reached by the wider diffusion and application of physiological 
knowledge than is at present generally expected. To effect this, how- 
ever, not only parents and the teachers of the young, but the young 
themselves, of all ranks and both sexes, must be made familiar, at an 
early age, with the nature of their own organism, and trained by ex- 
ample, as well as by precept, to the practical observance of the laws by 
which their functions are regulated. 

It is with a strong wish to contribute all in my power to this most 
desirable end, that I have placed this volume within the reach of every 
class, and especially of the many parents and teachers, both male and 
female, who have never enjoyed an opportunity of acquiring correct 
information regarding the physical and mental constitution of man, 
and who, with the very best intentions, and the strongest desire to 
discharge their duty, often fall involuntarily into error for want of it. 
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Even with eveiy aid, the task of the educator is not less arduous than 
Important ; and if his sueoess does not always correspond to the zeal, 
talent, and industry which he brings to its perfonnance, the cause Ib 
to be looked for in the preyailing ignorance of the nature of man, far 
more than in any deficiency peculiar to the indiyidual. Every ezpe* 
rienoed medical man must be familiar with oases where efforts which, 
under the guidance of physiologicaymowledge, wouM have secured the 
richest harvest of results, have eiwer been expended in vain, or even 
been productive of direct, and sometimes permanent, injury to the 
pupil. To par^its and teachers, then, this volume is offered, in the 
hope that it may afford them both aid and comfort. That it is far 
£rom sufficient to satisfy all their wants, no one is more fully aware 
than its author ; but it may nevertheless help to guide them in a right 
direction, and enable them to pursue their important labours with in- 
creased credit and success. But it is right to warn them beforehand, 
that the benefit to be derived from the following pages will depend 
mainly on the spirit in which they are perused. The subjects treated 
of embrace so many important facts and principles of action, which are 
comparatively new to the general reader, that it is only by careful and 
frequent study that he can become suf&ciently familiar with them to 
avail himself of the applications of which they are capable to the 
purposes of self-education and improvement, and to the preservation 
or recovery of health. To read merely as one reads a novel or a news- 
paper, can be productive of but little solid or permanent advantage ; 
and therefore, while I value highly the grateful tribute implied in 
endeavouring to act (it may be, in silence) upon the principles ex- 
pounded in my works, I feel indifPerent to even the most eloquent and 
laboured eulogium, when it is not accompanied by any practical results. 
I am the more anxious to enforce this view, because many will, I be- 
lieve, read with increased interest and advantage after their attention 
has been thus earnestly directed in the very outset to the practical cha- 
racter and aim of the work. 

In further pursuit of this object, I have published two additional 
volumes of the same plain and practical character with that now in the 
hands of the reader, and, like it (to adopt the words of the German 
title-page), designed *' especially for the use of parents, teachers, the 
young, and all who take an interest in their own welfare and happi- 
ness, or in that of others.'' In the first of these, on the subjects of 
Digestion and Diet, I have treated of the important functions of diges- 
tion and nutrition, and of the laws by which diet should be regulated. 
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according to the age, constittttion, and mode of life. In the second, 
On the Management of Infancy, I have endeavoured to explain, to 
parents and others, the nature and laws of the infant constitution, and 
to point out the superior safety and advantage which would result 
from taking these as the standard bj which to regulate every part of 
Infant Management, moral as well as physical, instead of being 
guided, as is frequently the case» by mere random observation, or blind 
adherence to custom or tradition, ^he very favourable reception with 
which these works have been honoured, as evidenced in the sale of 
several very large editions, affords of itself a strong presumption that 
the want which they were designed to supply has been deeply and ex- 
tensively felt, and at the same time amply rewards me for the pains I 
have bestowed in their preparation. 



Edinburgh, 25 Rutland Street, 
November 1843. 
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t-TO 



THIS EDITION. 



It ifi now eight years sinoe the publication of the last of the editions 
of this wortl^which received improvement from the Author*s hand, 
all the copies printed since 1841 being exact reproductions of the 
revised edition issued in that year. Down to the time of his death, 
however, in August 1847, he retained his habit of occasionally enlarg- 
ing and amending the work ; but his health and strength were never 
such as to enable him to render it so complete as he was desirous to 
make it, particularly in regard to the physiology of respiration and the 
nervous system, which had of late years been making rapid progress 
in the hands of many able scientific investigators. Shortly before his 
death, he expressed a desire that I should undertake the duties of Editor 
of this and his other works, in order that, to the best of my ability, 1 
might place them on a level with the science of the day. In making 
this selection of an editor, he probably was influenced by the consider- 
ation that, from long and familiar intercourse with him, I was well 
acquainted with the views which guided him in the practice of his pro- 
fession and in the composition of his popular writings, and heartily 
concurred with him in attaching deep importance to the diffusion, 
among the public at large, of a general knowledge of the structure and 
functions of the body, and the causes by which its health and efficiency 
are preserved or impaired. Having for many years been to me a 
*' guide, philosopher, and friend," he may have thought that after his 
death I would make every effort in my power to secure the scientific 
accuracy, the clearness and earnestness of exposition, and the practical 
tendency, which he himself had uniformly aimed at, and which are 
generally allowed to characterise his works in a degree seldom equalled, 
and perhaps never surpassed, in any popular treatises on science. 
With the desire thus expressed by my lamented uncle, I felt it im- 
possible to refuse compliance, however distrustful of my abililr to 
perform with success the duties imposed on me. The first fruits of my 
editorial labours appeared in 1849, when a new edition of his Treatise 
on Digestion and Diet was published ; and the favour with which that 
edition has been received by the medical profession and the public, 
encourages me to hope that tiie present amended and enlarged edition 
of another of his works will be found not unworthy of approbation. 
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The Author's own additions will, I doubt not, be as acceptable as any 
of his former productions ; and, whatever imperfections may appear 
in those parts for which I am responsible, this, at least, may be 
affirmed with truth — ^that no pains have been spared to justify his 
selection of an editor, and to sustain the high reputation which his 
work has hitherto enjoyed. The volume has undergone, throughout, 
a severe and searching revisal, and the additions are numerous and 
sometimes extensive. Chapter lU., in which the religious objections 
to the study of physiology are considered, is almost entirely from the 
pen of the Author himself; to whom various important additions scattered 
through the work are likewise attributable. The principal additions 
and alterations made by me occur in Chapters IV. and V., On the Struc- 
ture and Functions of the Skin ; Chapters X. and XI., On the Nature 
and Laws of Respiration ; and Chapter XII. , On the Nervous System : 
the last, indeed, has been so much enlarged, that the new portion of it 
considerably exceeds the old. Numerous other additions have been 
made by me in all parts of the volume ; but as my object has been to 
amplify statements already made, to correct such as have been ^ewn 
by recent discoveries to be erroneous, and to illustrate and enforce by 
new examples the rules laid down by the Author for the preservation 
of health, they in no wav change the former character of the work ; 
and the present volume is therefore to be regarded as in all essential 
respects the work of Dr Combe. Many of the new passages will suf- 
ficiently appear to be mine, from their reference to dates or discoveries 
posterior to the Author's death. The principal of such as carry no 
evident sign of their origin, are : — ^those on Muscular motion, p. 8&-91 ; 
Nutrition of the muscles, p. 94, 95 ; Waste of the tissues, p. 99 ; 
Amount and quality of exercise, p. 102-3, &c. ; Muscular and nervous 
energy, p. 113; Capacity of the body for labour, p. 115-16^ Com- 
position and structure of the bones, p. 131, 133 ; Crooked spine, p. 
135; Structure of the joints, p. 138; Composition of the blood, p. 14(>-1 ; 
Rapidity and force of the circulation, p. 150-2 ; Hereditary transmis- 
sion of qualities, p. 296 ; Nature of the nervous force, p. 304. I have 
thought it better to point out the chief additions here, than to indicate 
every new passage at the place where it is introduced ; for, as my 
sentences are frequently interwoven with the Author's, any attempt of 
this kind must have been but partial, and the reader's attention would 
have been often and needlessly distracted. In order to preserve, how- 
ever, as far as possible, a marked distinction between the Author's 
dicta and my own, I have carefully abstained from writing m the first 
person singular. 

It may be proper to add, that, down to the time of his death, the 
Author had iiie satisfaction of finding that the circulation of his works 
continued steadily to extend. Since then, several new impressions of 
the present treatise have been called for ; and altogether, 33,000 copies 
have now been sold in the United Kingdom. It is probable thal^ in 
America, the circulation of the editions printed there does not fall 
short of 100,000 copies. 



J. C. 



Edinburgh, January 13, 1862. 
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CHAPTER I. 

NATD&E AND USB8 OF PHYSIOLOGY. 

Physiology (from ^wn^ nature^ 
and Xeytft discotMrse) signifies literally 
a discoarse about natural powers, but, 
as now used, it applies exclusively to 
the doctrine of the uses or functions of 
the different parts of beings endowed 
with the principle of life. Applied to 
the vegetable kingdom, it is called 
Vegetable Physiology; to the lower 
animals, Comparative Physiol6gy ; and 
to man, Human Physiology. 

Physiology, or the history of the 
functions which characterize Iwing be- 
ings, is a subject of deep interest ; and 
Homan Physiology, or that which is 
about to engage our attention, is as 
important in its practical consequences 
as it is attractive to rational curiosity. 
In its widest sense it comprehends an 
exposition of the functions of the vari- 
008 organs of which the human frame 
u composed; of the mechanism by 
which those functions are executed; 
of the relations of the organs to each 
other ; of the means of improving their 
development and action ; of the pur- 
poses to which they ought severally 
' to be directed ; and of the manner in 
which exercise should be conducted, 
BO as to secure for the organ the best 
health, and for the function the highest 
efficiency. 

On taking a general survey of the 
plan on which the human body is con- 
stmcted, and of the uses subserved by 
its component parts, it becomes evident 
that the nervous system surpasses in 
I importance, and is meant to preside 



over, dll the other parts of the organi^im. 
It is by means of its great central or- 
gan, the brain, and in proportion to 
its development and perfection, that 
the various processes of sensation, per- 
ception, thought, and volition take 
place ; and as, in this view, the body 
may justly be said to be the instrument 
of the mind, so all its component parts 
are placed more or less directly under 
the influence and control of the brain. 
Us the more immediate organ of the 
mental powers. Throughout the whole 
animal kingdom, indeed, the same sub- 
ordination of the organism at large to 
the nervous system may be traced, with 
distinctness proportioned to the intel- 
ligence of the animal,' till we descend 
so low in the scale of being, that all 
traces of distinct consciousness and of 
nervous structure disappear together, 
and life becomes almost wholly vege- 
tpe^ve. 

' ^he nervous system, then, (compre- 
hending the brain, spinal cord, and 
nerves,) holds the first rank in the ani- 
mal organism, because it is through it 
that we feel, know, think, will, and de- 
cide. Of itself, however, it could not 
fulfil its own behests. To become effi- 
cient, it must be placed in connection 
with an apparatus fitted to receive im- 
pressions from, and to act upon, external 
objects. The former of these purposes is 
fulfilled bytheorgansof sense, on which 
the nerves are ramified ; the latter by 
what may be called 'the executive — 
namely, the trunk and limbs of the 
body, — which comprise, 1st, nerves to 
convey impressions to and mandates 
from the nervous centres ; 2dly, bones 
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to give stability and support; 3dly, 
joints to admit of motion ; and^ lastly, 
mascles and tendons to perform the 
mandates which the nervous centres 
send forth. 

In addition to these organs there 
are others serving for the reception 
and digestion of food, the circulation 
of the blood made from it, the nourish- 
ment of the body, and the excretion of 
waste matter from the system. But 
none of these functions is altogether 
peculiar to animal life. All are found, 
in a modified degree, likewise in vege- 
tables ; and hence they are often called 
vegeteUivefunetions, to distinguish them 
from those peculiar to the animal king- 
dom. They are necessary, only be- 
cause waste is an invariable accom- 
paniment of action, and without such 
a provision to repair the loss of or* 
ganic substance and admit of growth, 
life itself would speedily become ex- 
tinct. Accordingly, the skin, the lungs, 
the liver, the kidneys, and the bowels, 
idl form channels fur the excretion or 
thrqwinff'-out of waste matter $ while 
the stomach and digestive organs are 
expressly destined for the preparation 
of fresh materials from the food. And 
all that is still wanted in order to com- 
plete the living system, is the provi- 
sion of some means by which the waste 
matter may be carried from all parts 
of the body to the excreting organs, 
and the new supplies be fitly distributed 
from the organs of digestion. These 
purposes are effected chiefly by the or- 
gans of circulation — namely, the heart 
and blood-vessels — ^and by the cur- 
rent of blood with which, by their 
means, every part of the body is sup- 
plied. Another class of vessels, called 
the lymphatics, also perform an im- 
portant part in these operations. 

Keeping in view this general expo- 
sition of the principles on which the 
human organism is constructed, and 
recollecting that the brain and nerves 
constitute the special apparatus by 
means of which all impressions reach 
the mind and all our mental operations 
are carried on, it is evident that a com- 
plete system of physiology will em- 
brace an explanation not only of all 
the corporeal functions, but also of the 



nature, and laws of action,, of the vari- 
ous appetites, propensities, and moral 
and intellectual faculties, with which 
man is endowed. A correct physiology 
thus constitutes the true basis on which 
ought to, rest all plans having for their 
object the physical and mental health, 
and the social and moral improve- 
ment of man. In other words, phyai- 
ohgy ought to constitute the basis of all 
educcuional plans ; for, so long as life 
endures, the intellectual and moral 
powers act only through the medium 
and much under the influence of the 
organism, and no method which can 
be devised for their cultivation can 
possibly fulfil i|» aim, unless it be in 
harmony with the laws of that organ- 
ism. A knowledge of the principles 
of physiology is, therefore, scarcely 
less essentiiU to the divine, the mor- 
alist, the legislator, the teacher, and 
the parent, than to the physician him- 
self. In the treatment of disease its 
aid is indeed invaluable ; but there is 
scarcely any situation in life, in which 
an acquaintance with its doctrines may 
not prove at once a protection against 
serious evils, and a source of many 
positive blessings. 

Let it not be said, then, that such 
knowledge is superfluous to the non- 
medical reader. Society groans un- 
der the load of suffering inflicted by 
causes susceptible of removal, but left 
in operation in consequence of the pre- 
vailing ignorance of our own structure, 
and of the relations of the different 
parts of the system to each other and 
to external objects. Whether we con- 
sider the pressing evils to which many 
operatives are habitually exposed in 
the exercise of their various trades, 
without any attempt being made to 
apply the resources of knowledge to 
their relief or protection ; or whether 
we contemplate the thousand forms in 
which the seeds of disease are allowed 
to be scattered about, especially in our 
larger towns, when even a small amount 
of physiological knowledge among the 
public would almost ensure their speedy 
removal, we cannot but feel greatly 
surprised that so little should have 
been done, during so long a time, to 
dissipate that ignorance from which, 
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not the poor alone, bat the noble and 
the wealthy, have often extensively 
suffered. In this respect medical men 
have, I fear, been much to blame. They 
alone were the possessors of the know- 
ledge required, and they alone could 
fully appreciate its value ; and yet they 
have rarely made any effort either to 
diffuse it more widely, or to rouse 
attention to its importance. On the 
contrary, they have, to a considerable 
extent, neglected its many valuable 
applications to the prevention and re- 
moval of disease, and in their penonal 
conduct set an example of the habitual 
neglect of its plainest precepts, which 
has not been without a baneful in- 
fluence on the public mind. 

If, indeed, the more enlightened 
members of the medical profession h^ 
acted under a due sense of their re- 
sponsibility and obligations to society, 
and had exerted themselves to diffuse 
around them a knowledge of the ele- 
mentary truths of physiology, the pub- 
lic could never have remained so long 
absolutely blind to the misery, disease, 
and mortality engendered by the filth, 
bad ventilation, imperfect drainage, 
and inadequate supplies of water and 
food, to which the labouring classes, 
even of the agricultural districts, are 
so extensively subjected. That the 
apathy complained of proceeded from 
ignorance alone, and not from indif- 
ference to the sufferings of our fellow- 
creatures, may fairly be presumed 
from the exertions now making by 
both the Crovemment and the com- 
munity at large to improve the pub- 
lic health, and elevate the physical 
condition of the lower orders, as 
the first step towards securing their 
moral and intellectual advancement. 
When the first edition of this work 
was published in 1834, physiology was 
considered as a subject ^together unfit 
for general study, and the utmost in- 
difference prevuled on all questions 
connected with its application to the 
prevention of disease. In proportion, 
however, as knowledge has been dif- 
fused, a most favourable change of 
opinion has taken place, and now 
there is almost a rivalry between the 
profession, the Government, and the 



press, which of them shall contribute 
most efficiently to the end in view. 
Thanks to the rapid diffusion of know- 
ledge which is now going on, we may 
hope that in a few years we shidl c^ase 
to hear of cases (still too frequent 
among us) of rational but ignorant 
men losing their lives by shutting 
themselves up with lighted stoves or 
fires in small and almost air-tight 
cabins, as if for the purpose of com- 
mitting suicide ; or of new-bom in- 
fants being killed by exposure to 
the cold in winter, as is still a 
common occurrence in France, from 
their being carried, in compliance 
writh the law, to the office of t^e mair€ 
for registration. Nor is it likely that 
there will be many repetitions of such 
painful catastrophes, as that which 
happened on Iward the steamship 
Londonderry on the night of the 1st 
December 1848, when 70 out of 150 
passengers were suffocated in conse- 
quence of being crowded together in 
a cabin measuring 18 feet in length, 
by 10 or 12 in breadth, and 7 in 
height. Nothing but the grossest and 
most culpable ignorance can account 
for such events ; and considering that 
medical men are at present the only 
channels through which the public 
can obtain that knowledge which is 
the best protection against their re- 
currence, a heavy responsibili^ de- 
volves upon those among them who 
neglect to exercise their legitimate in- 
Ifawnce in directing pnblic attention 
to this study. 

Few non-professional persons are 
aware of the full extent of the evil 
which results from the habitual ne- 
glect, among the people, of the laws of 
physiology ; for notwithstanding all 
that has hitherto been done to remedy 
this neglect, and to bring these laws 
into general practical application in 
the routine of every-day life, we stand 
as yet but upon the threshold of im- 
provement. How much remains to be 
done will be apparent from a consider- 
ation of the following details. 

It appears from the various reports 
of the Aegistrar-Genersl, that the an« 
nasi rate of mortality for the whole 
of England and Wales is lln 46; but 
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this general rate of the whole king- 
dom is subject to great variations in 
different localities, according to the 
various influences which act on the 
health of the community. Thus in 
some of the large manufacturing 
towns, Such as Manchester, Liverpool, 
Glasgow, and Leeds, the rate of mor- 
tality is so high as 1 in 80 : while, on 
the other hand, in the more healthy 
rural and suburban districts, it falls to 
1 in 60, and occasionally even to 1 in 
67. Prom some disturbing causes, 
which it is unnecessary here to parti- 
cularise, the difference between the 
health of urban and rural populations 
is not so great as these figures would 
imply ; but after every correction has 
been made, it remains undeniable that 
there occurs in the cities a large an- 
nual loss of life beyond that to which 
the inhabitants of the country are sub- 
ject, and which is in a great degree 
capable of being removed by proper 
sanitary regulations. But there is no 
reason to suppose that even in rural 
districts the people enjoy the maximum 
degree of health, and that the actual 
mortality may not be reduced. - So 
far, indeed, is this from being the 
case, that Mr Simon, in his Pirst Re- 
port to the Commissioners of Sewers 
for the City of London, is sanguine 
enough to express the belief that the 
mortality of the City itself may, by 
judicious sanitary measures, be re- 
duced from 1 in 30 (in 1848-49) to 1 
in 66, or considerably below the ave- 
rage rural rate. But if, without 
venturing to entertain such pleasing 
anticipations, we assume merely that 
sanitary legislittion is capable of ef- 
fecting a reduction in the general rate 
of mortality to 1 in 60, it will follow 
that, in a population of 16,000,000, 
the annual saving of human life in 
England and Wales will amount, in 
round numbers, to 30,000 ; and, if the 
calculation be extended, on the same 
basis, to Scotland and Ireland, the 
number of lives annually saved in 
the United Kingdom will amount to 
50,000. Moreover, it has been calcu- 
lated that for every case of sickness 
which terminates in death there are 
twenty which recover ; and, if we ad- 



mit this proportion as approaching the 
truth, there are thus found to afflict 
annually the people of Great Britain 
and Ireland the avaidahle evils of about 
fifty thousand deaths and a million 
cases of sickness, with all their con- 
comitant pain and misery, and their 
melancholy train of poverty, orphan- 
age, and widowhood — the progeny of 
mere neglect of the laws of heeJth.^ 

Por evidence of the evils conse- 
quent on the deficiency of physiologi- 
cal knowledge even among those who 
have received a good general educa- 
tion, I may refer to the lamentable 
ignorance displayed in Parliament, 
by very intelligent men, during the- 
frequent discussions which took place 
a few years ago on the regulation 
of infant labour in factories and 
mills. Previously to 1833, the law 
authorised the working of children 
between the years of eight and six- 
teen, in the close, heated atmo- 
sphere of a cotton mill, for 12 hours 
a-day; and as a great boon, by the 
Pactories' Regulation Bill passed in 
that year, no children were to be em- 
ployed under nine years of age, while, 
between that and fourteen, the period 
of daily labour was not to exceed 
eight hours. Had our legislators been 
instructed in anatomy and physiology 
so far as to obtain even the most ge- 
neral notion of the constitution of the 
human body, and had they been aware 
of the intimate dependence of the 
mind on the condition of the bodily 
organism, they would at once have per- 
ceived the destructive tendency of the 
former system of labour and confine- 
ment, and the impossibility of combin- 
ing with it that moral and intellectual 
cultivation which is so imperatively 
required. Instead of objecting to the 
limitation when it was proposed, they 
would have looked forward with dread 
to the physical and moral degradation 
which the system then in operation 
was calculated to effect in the multi- 
tudes under its influence ; and their 
only doubt would have been, whether 

* For more ample details, see an instruc- 
tive article in the British and Foreign 
Medico-Chirorgical Review, vol. 1. p. 1. 
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even eight hours' labour in a close at- 
mosphere was not too much for unde- 
veloped children, and was not inoom- 
patible with that efficient moral and 
general training in the domestic circlOi 
which is indispensable to the develop- 
ment of our best feelings, and conse- 
quently to the formation of peaceful, 
moral^ and intelligent citizens. It is 
true -that there were great difficulties 
in the way of the contemplated re- 
striction, and that in the case of adult 
labour the principle of direct legisla- 
tive interference is at once unsound 
and dangerous. But the question as- 
sumes a different aspect when it relates 
to the regulation of labour at an age 
when those, whose safety and welfare 
are directly at stake, are incapable of 
judging for themselves, and are under 
the absolute control of their parents, 
who, however influenced by affection, 
are in general too unenlightened, and 
too much interested in the immediate 
profit, to be impartial in their deci- 
sion. Had natural affection alone 
proved to be a sufficient protection 
against the abuse of infant-labour in 
factories, no application to Parliament 
on the subject could ever have been 
required, because in that case no con- 
siderable abus0 could have taken place. 
But dire experience has demonstrated 
that, under the present system of pres- 
sure and competition for employment, 
mere parental feeling is not an ade- 
quate safeguard, and that there was 
an absolute necessity for the measures 
which have been adopted for the pro- 
tection of the young. 

Since the preceding remarks were 
first published, their accuracy has been 
confirmed by many men of experi- 
ence, and among others by Mr Leonard 
Horner, who tells us* that all the 
ominous predictions of ruin and misery 
made by many of tbe\ manufacturers, 
when contending against &ny legisla- 
tive interference for the purpose of 
limiting the working hours of the 
children, have been entirely falsified, 
and that most of them are now satis- 
fied that the law has been beneficial 

* On the Employment of Children in 
Factories and other Works. Longman and 
Co. 1840. 



even to thenuelvea. Indeed so satis- 
factory in its results was the practical 
working of the law, that in 1847 it 
was deemed right to extend the legis- 
lative interference, and accordingly 
the '^ Ten Hours' Bill" was introduced 
into Parliament. By this it was en- 
acted that the labour of all young 
persons between 13 and 18 years of 
age employed in cotton-factories, and 
of all women so employed, should be 
limited to 10 hours a-day. The minit 
mum age of 13, at which a child might 
work in the cotton-factories, was in 
the case of silk-factories reduced to 
11, on account of the cleaner and 
healthier nature of the employment. 
No interference was attempted with 
adult male labour, the object of the 
legislature "being to protect those only, 
who, from their position as wives and 
children, were subject to the will of 
others. But the Act had been but a 
short time in operation when some of 
the mill-owners, who were opposed to 
its provisions, found means to thwart 
the intentions of the legislature by 
working their mills on what is called 
the relay-system, by which the women 
and children, though not actually 
working more than ten hours, were 
detained in the mill, and prevented 
from making a proper «se of the time 
which was intended for relaxation and 
instruction. To remove the doubts 
which impeded the working of the Act, 
recourse was had to fresh legislation, 
and a new bill was introduced in the 
session 1849-50, when, owing to the 
powerful opposition of the mill-owners, 
the limited period of ten hours was 
extended to ten and a half. . The time 
during which the " Ten Hours' Act" 
was in operation, was too short to test 
the effects of the limitation of the work- 
ing hours on the capital and commer- 
cial enterprise of the country ; but 
there was already evidence to shew 
that it exerted a beneficial influence 
on the operatives, by a large majority 
of whom it was hailed as a great boon, 
though a reduction of wages had pretty 
generally followed. Mr Saunders, the 
Inspector of the London and Leeds 
District, describes the effects of the 
working of the Act of 1833 to have 



6 SAD CONDITION OP WORKING MILLINERS, &c., IN LONDON. 



been increased health and strength 
of the children, absence of cases of 
injury from excessive labour, and a 
great diminution in the number of 
accidents, from sleep less readily over- 
taking the wearied children. There 
can be no doubt that these beneficial 
results would have increased under the 
worl^ing of the " Ten Hours' Act ;" but 
the question was viewed by many of 
the mill-owners in a purely mercantile 
spirit, and they lost sight not only of 
the interests of the operatives, but of 
the well-being of the community at 
large. They seemed to forget that the 
human body is liable to be injured in 
constitution by excess of labour, and 
that a deteriorated constitution is 
handed down to the succeeding genera- 
tion. It is chiefly for this reason, that in 
France the returns of the conscription 
are found to give, in th^ manufacturing 
districts of the country, a much higher 
proportion of young men incapable of 
military service from deficient stature 
and feeble constitution, than in the 
agricultural districts. 

In those numerous instances, again, 
in which it would be not less futile 
than impolitic to attempt to remedy 
a great social evil by direct legislation, 
the general diffusion of physiological 
knowledge acquires even greater im- 
portance, because our only resource 
then consists in an appftal to enlight- 
ened and well-directed public opinion. 
Let us take as an example the unfor- 
tunate shirt and trouser makers and 
milliners of the metropolis. From the 
E^ort of the Children's Employment 
Commission^ published several years 
ago, we find that in London about 
15,000 young females are engaged in 
these occupations, and that *^ in some of 
what are considered the best-regulated 
establishments, during the fashionable 
season (occupying about four months 
in the year), the regulated hours are 
fifteen, but in emergencies, which fre- 
quently occur, these hours extend to 
eighteen. In many establishments, the 
hours of work during the season are 
unlimited, the yorung women nwer 
getting more than six, often not more 
than fouTy sometimes only three^ and 
occasionally not more than two hours 



for rest and sUep out of the twenty- 
four, and very frequmitly they work aU 

night," Miss , of Welbeck 

Street, an employer^ confesses 4hat in 
" the drive of the season," the work is 
occasionally continued all night three 
times a-week. In some houses which 
profess to study the health of their 
young people^ they begin at 4 a.m. 
and leave off at 11 P.M., never earlier. 
One witness stated that she had herself 
worked twenty hours out of the twenty- 
four for three months together ; and 
when her medical adviser remonstrated 
against this on account of her health 
giving way, his services were dis- 
pensed with by her employer. Here 
certainly is a state of things which 
calls loudly for a remedy ; and if there 
are insuperable objections against di- 
rect legislative interference, it surely 
becomes doubly imperative to promote 
the wider diffusion of that physiologi- 
cal knowledge, from which alone a 
corrective for so monstrous an evil 
can be obtained. It may be traced 
directly to ignorance and short-sighted 
selfishness, rather than to any perverse 
love of "cruelty and oppression ; and 
the most effectual as well as the safest 
way to put it down is to strike at Its 
root. By a compulsory restrictive 
enactment, we may succeed in partially 
suppressing the evil or hiding it from 
public view ; but so long as its causes 
are left in operation, it will be ever 
ready to spring up with redoubled 
force in some new direction. The 
letters on ** Labour and the Poor," 
published in 1850 in the Morning 
Chronicle^ lift up the veil which hid 
the miseries of the destitute, and dis- 
close an amount of wretchedness which 
it is difficult to conceive. It appears 
that in London alone there are 35,000 
women engaged in " slop-sewing,*' and 
that of this number 28,600 are under 
twenty years of age, living, or rather 
attempting to live, on sums varying 
from 4 Jd. to 2J^d. a-day ! Where is the 
remedy for such a state of things to 
be found ? Alleviating and temporary 
measures may be sought in emigra- 
tion, and the efforts of Lord Ashley 
and Mr Sidney Herbert to raise a 
fund for this purpose are worthy 
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of all support. But this resource will 
leave the qauses of the distress still in 
vigorous action, and no permanent 
good will result till the aze be laid to 
the root of the evil. This can be done 
by education only. The multitudes 
who, sunk in ignorance, now display 
mental qualities often less respectable 
than those of the lower animals, must 
be raised by education to the rank of 
moral and intelUgen tbeings, to a feeling 
of responsibility and self-respect ; they 
most be taught to curb their passions, 
and to bear in mind the duties they 
owe to Crod and to their fellow-men. A 
broadly-based system of National Edu- 
cation is the first step towards the 
permanent improvement of the work- 
ing-classes. A man must be trained 
to use his faculties, precisely as a 
mechanic is trained to use his tools. 
With increased knowledge will come 
increased power and opportunity of 
gaining subsistence; wider fields of 
exertion will be opened, and a perma- 
nent check will be given to that reck- 
less indulgence of the natural appe- 
tites which constitutes the main source 
of the destitution and wretchedness 
that are at present sapping the founda- 
tions of society. 



CHAPTER H. 

CAUSES OF THE NEGLECT OF PRAC- 
TICAIi FHTSIOLOOY IN SOCIAL LIFE. 
— SLOW AND INSIDIOUS ORIGIN OF 
DISEASE. 

Considering the deeply interest- 
ing character of physiology as an ez- 
podtion of the nature and functions 
of the animal economy, it may seem 
strange that the study of its nume- 
rous practical applications should have 
heen so long and so generally neglect- 
ed. Several causes have contributed 
to this result, and among these, per- 
haps the most influential has been the 
fact that physiology itself is almost a 
new science, and as such exhibits many 
imperfections. The rapid rate, how- 
I ever, at which physiological discovery 



is now advancing, is continually re- 
moving this reason for indifference; 
and in a short time we may hope to 
see ample provision made in every 
medical school for imparting to the 
profession, and through it to society at 
large, that information which is at 
present so much wanted regarding its 
numerous applications to the preser- 
vation and recovery of health, and to 
the general improvement of man. 

The very gradual way in which 
most external influences produce their 
effects on the bodily constitution, has 
been another cause of the neglect of 
physiology by the profession as well 
as by the public. When a man loses 
his life in consequence of sudden im- 
mersion in the carbonic acid of a 
brewer's vat, every body perceiveis at 
once the existence of a sufficient cause 
for the result, and can trace its mode 
of action in the extinction of life. But 
when a person is subjected to the action 
of the same gas in a more diluted 
form, as in the confined atmosphere of 
an ill-ventilated apartment, public 
assembly-room, or crowded church, 
the effect produced on the bodily 
system is much less in degree, and in- 
stead of actual destruction of life, it 
may amount only to a sense of unea- 
siness, oppression, or headach, which 
is disagreeable at the time, but which 
goes off on the admission of pure air. 
No sensible inconvenience continuing 
afterwards to be felt, the conclusion is 
drawn, that the exposure has done no 
harm ; and hence no effort is made to 
avoid or prevent its repetition. In 
fact and in reason, however, the evil 
done is quite cu certain in the one case 
as in the other. The only difference 
is, that, in the one, the feeble, because 
diluted, poison produces a correspon- 
dingly smaller effect; while in the 
other, the concentrated poison pro- 
duces a result so intense that there is 
no possibility of overlooking it. But 
let the weaker poison continue to act, 
as when an individual lives habitually 
in a vitiated atmosphere, and the sum 
of weak effects will go on constantly 
accumulating, till health becomes im- 
paired by slow degrees, and premature 
death at last ensues, as certainly. 
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though not 80 soon, as in the other 
case. GircumBtances may more or 
less retard or modify the result ; but 
the tendency of the vitiated air to un- 
dermine health, although more palpa- 
ble to our senses in the one case ^an in 
the other, is exactly the same in both. 
It is from giving attention only to the 
more striking cases, and i overlooking 
the operation of the more permanent 
though slowly actingj influences, that 
so many persons when in health fail to 
perceive the effect of external circum- 
stances and modes of living in disturb- 
ing the actions of the various animal 
functions, however easily and deeply 
the very same persons may be impress- 
ed by all extraordinary occurrences 
affecting them. Thus, when any one 
is taken ill, his relatives or friends 
become extremely anxious to have his 
room properly ventilated, his clothes 
frequently changed and carefully 
aired, his food properly regulated in 
quantity and quality, his skin cleaned 
and refreshed, his mind amused and 
tranquillized, his sleep rendered sound 
and undisturbed, and his body duly 
exercised ; — and they state as the rea- 
son for all this care, and most justly, 
that pure air, cleanliness, attention to 
diet, cheerfulness, regular exercise, 
and sound sleep, are all highly condu- 
cive to recovery. Yet such is the in- 
consistency attendant on ignorance, 
that the patient is no sooner restored 
than both he and his guardians often 
become as careless and indifferent in 
regard to all such acts of obedience to 
the laws of health, as if their influ- 
ence had <:eased, and their future 
neglect or observance could in no 
way affect him! Just as if it were 
not better, by a rational exercise of 
judgment, to preserve health when we 
have it, than first to lose it, and then 
pay the penalty in suffering and dan- 
ger, as an indispensable preliminary 
to its restoration ! 

It is from the same prevailing fal- 
lacy of supposing that, because glaring 
mischief does not instantly follow every 
neglect of an organic law, no harm 
has been done — ^that we hear, for ex- 
ample, a dyspeptic invalid who seeks to 
gratify his palate, affirm that vege- 



tables, or pastry, or puddings, do not 
disagree with him, as he ate them on 
such a day and felt no inconvenience 
from doing so. The same assurance is 
given us in regard to late hours, heat- 
ed rooms, insufficient clothing, and 
all other sources of bad health, every 
one of which is defended by some 
patient or other, on the ground that 
he experienced no injury from them 
on a certain specified occasion. Yet the 
very same individuals, when the rule 
is applied, not to themselves, but to 
others, will often readily admit that 
such things are, and mtut be, very 
hurtful. 

Happy would it often be for suffer- 
ing man could he see beforehand the 
modicum of punishment which his 
multiplied aberrations from the laws 
of physiology are sure to bring upon 
him. But as, in the great majority of 
instances, the breach of the law is 
limited in extent, and becomes serious 
only by the frequency of its repetition, 
so is the punishment gradual in its 
infliction, and slow in manifesting its 
accumulated intensity ; and this very 
gradation, and the distance of time at 
which the full effect is produced, are 
the reasons why man in his ignorance 
so often fails to trace the connection 
between his conduct in life and his 
broken health. But the connection 
subsists although he does not regard 
it, and the accumulated consequences 
come upon him when he least expects 
.their appearance. 

It is precisely in the same way that 
the debility so generally complained 
of in spring by invalids and persons 
of a delicate constitution, and which 
renders that season of the year so for- 
midable in prospect and so fatal in 
reality, seems, in numerous instances, 
to result more from the accumulated 
effects of neglect during the preceding 
winter months, than from any thing 
inherent in the season itself. At 
the commencement of winter, such 
persons feel comparatively strong from 
the beneficial influences of the open 
air, Hght, and exercise, which they have 
enjoyed during the summer and autum- 
nal months. But, in proportion as 
they are deprived of these benefits 



CAUSE OF PREVALENCE OF DISEASE IN SPRING. 



9 



by the advance of winter, and are 
subjected to the evil consequences of 
coDfinement, deficient exercise, cold, 
damp air, and deprivation of the sti- 
maliu of light, the strength of the 
constitution becomes impaired, and de- 
bility and relaxation begin to be felt, 
and make progress from day to day, 
till, on the arrival of spring, they have 
reached their maximum, and then 
either give rise to positive disease, or 
again gradually disappear on the re- 
turn of the Invigorating influence of 
longer and warmer days. 

In strict accordance with this view, 
it is stated by Lugol as the result of 
very extensive observation, that the 
firstattack of «cro/uZa generally "occurs 
in spring f and that every year in spring 
a recrudescence (or fresh outbreak) 
takes place. This recrudescence com- 
mences as the days begin to lengthen, 
that is, about the month of January. 
The maximum is in the month of 
March, from which date until the 
month of June, the intensity of the 
disease gradually decreases. N^ine- 
tenths of the persons affected with scrO' 
fula present this annual exacerbation.^** 
I need not point out how completely 
these results bear out every word of 
the preceding paragraph, written years 
before the work from which the extract 
is taken was published. My views on 
this subject are supported also by the 
statistical researches of M. Moser, and 
of M. Quetelet. The former, taking 
for the basis of his calculations the 
register of mortality of the city of 
Ronigsberg, found that the month of 
February was most fatal to young 
children, and adults past their prime ; 
while March and April shewed a 
greater mortality of persons of the 
intermediate age. M. Quetelet's re- 
searches are more minute, and still 
more conclusive. It appears from 
them that the greatest mortality of 
children under 2 years of age occurs 
in January, of those between 2 and 3 
years in March, between 3 and 12 
years in April, and between 12 and 16 
years in May ; the period of greatest 
mortality thus always receding as the 

* Lancet, 22d June 1844, p. 417. 



vigour of the system increases.^ On 
a larger scale the returns of the 
Registrar-General point to the same 
truth, by shewing that when no violent 
disturbing causes, such as pestilence 
or famine, interfere, the largest num- 
ber of deaths takes place in England 
and Wales during the quarter ending 
31st March. The average number of 
deaths in each of the four quarters of 
the four years 1838-41 was, in the 
1st quarter — 97,765 
2d quarter— 89,141 
3d quarter— 75,707 
4th quarter— 83,639t 
The influence of Cold and diminished 
light, and of overcrowding for the sake 
of warmth, are thus strikingly shewn 
by the increased mortality of the 
colder months. " A fall of the mean 
temperature of the air," says the Re- 
gistrar-General, " from 46° to 4° or 5° 
below the freezing point of water 
(32°) destroys (in a week) from 300 to 
400 lives in London."^ 

It seems, therefore, obvious that, in 
most cases, the hurtful cause is not, as 
is commonly supposed, so much any 
positive quality of the season, as the 
accumulated mass of the winter influ- 
ences then reaching its maximum; 
and this is not perceived, only because 
the effect from day to day, although 
perfectly real, is too small to attract 
notice, while the aggregate result of 
the many days composing winter is 
striking enough. The feeble in con- 
stitution give way first; those who 
are stronger offer a longer resistance. 
The fact that persons who. deny them- 
selves the delight of late parties and 
crowded jrooms, and are sufficiently 
robust to undergo the necessary expo- 
sure in winter, suffer much less in 
spring, corroborates the explanation 
we have given. § 

• Levy, Traits d*Hygidne, vol. ii. p. 499. 
Paris, 1845. 

t Fifth Annual Report, p. x. 

X Eighth Annual Report, p. xxzvii. 

§ Although it is true that the east winds 
prevalent in spring are of th^selves in- 
jurious in cases of pulmonary disease or 
great susceptibility of the constitution, this 
fact is nowise inconsistent with the opinion 
here advanced. In every instance, the 
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Of the truth and practical value of 
the views above expressed, the author 
may be allowed to quote his own case 
as an instructive example. In 1820 
he began to suffer from illness of a 
consumptive character, which caused 
his life to be despaired of. At the 
end of three years he had gradually 
regained a state of health sufficient to 
enable him to engage in practice, but 
far short of what had been usual with 
him before his illness. In 1831, after 
an interval of nine years, a second 
attack of the same character super- 
vened, and forced him again to go to 
a milder climate. In January and 
February 1832 his condition was such 
as to leave little hope of his surviving 
the spring. Aware that his only 
chance lay in assisting nature to the 
utmost extent by placing every organ 
in the circumstances best fitted for the 
healthy performance of its function, 
he acted habitually on the principle of 
yielding the strictest obedience to the 
physiological laws and rendering every 
other object secondary to this. He did 
so in the full assurance that, whether 
recovery followed or not, this was, 
at all events, the most certain way to 
secure the greatest bodily ease and 
the most perfect mental tranquillity 
compatible with his situation. The 
result was in the highest degree satis- 
factory. From the condition of being 
obliged to pause twice in getting 
out of bed, a slow but progressive 
improvement took place, and by long 
and steady perseverance continued 
till, at the end of two or three months, 
he was able to drive out and walk a 
little every day. From month to month 
afterwards, the amendment was so 
gradual as to be scarcely perceptible ; 
but at the end of a longer period the 
difference was striking enough. Thus 
encouraged, he continued true to his 
principles, and firm in resisting every 
temptation to which improving health 
exposed him : and the result was, that, 
with one or two exceptions, every 

power of resisting the prejudicial effect of 
spring weather will, be greater or lesd, 
according as the laws of physiology have 
been well or ill observed daring the winter 
months. 



successive year from 1832 up to Janu- 
ary 1841 found him more healthy and 
vigorous than before, and that many 
of his professional friends who long 
regarded his partial convalescence as 
destined to be of very brief duration, 
could not refrain from expressing sur- 
prise on observing it to be still per- 
ceptibly advancing at the end of ten 
years. The disease, it is true, has 
once more resumed its activity and 
disabled him for exertion ; but again 
he has derived the greatest benefit 
from a strict and patient observance 
of the physiological laws in circum- 
stances of a very unpromising kind. 
Instead of being cut off in a few 
months, as from the existing disorgan- 
isation his professional friends expect- 
ed, he is not only still alive (August 
1846), but in the enjoyment of a share 
of health and comfort rarely met 
with in a frame so radically under- 
mined. The author ventures to pub- 
lish this example, both because, as an 
illustration of the advantages of act- 
ing in accordance with the laws of 
our nature, it is as instructive as any 
with which he is acquainted, and be- 
cause it strikiQgly shews the opera- 
tion of the gradual accumulation of 
almost inperceptible but ever active 
influences in surely, though slowly, re- 
storing him to a degree of health and 
enJ9yment which has richly repaid 
him for all the privations submitted to. 
Had he not been fully aware of the 
gravity of his own situation, and, from 
previous knowledge of the admirable 
adaptation of the physiological laws 
to carry on the machinery of life, 
been disposed to place implicit reliance 
on the superior advantages of con- 
forming to them as emanations of 
Divine Wisdom, he never would have 
been able to persevere in the pre- 
scribed course with that steady and 
long-enduring regularity and cheer- 
fulness which have contributed so 
much to their successful observance 
and results. And therefore he feels 
himself entitled to call upon those 
who, impatient at the slowness of 
their progress, can hardly restrain 
themselves after a time from disre- 
garding all restrictions, to take a 
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sounder view of their true poeition, 
to make themselves acquainted with 
the real dictates of the organic laws, 
and, having done so, to yield them 
full, implicit, and persevering obedi- 
ence, in the certain assurance that 
they will reap their reward in re- 
newed health, if recovery be still pos- 
sible ; and if not, that they will there- 
by obtain more peace of mind and 
bodily ease than by any other means 
which they can use.* 

* Notwithstanding the author's death, 
the editor has jadged it proper to leave this 
passage unaltered. To render it still more 
instructive, he subj<^8 the farther history 
of the case. Dr Combe contiaued to ei^oy 
that ** share of health and comfort ** of 
wfaidi he speaks, till the spring of 1847, 
when, (having always derived much advan- 
tage firom sea-foyages, and being desirous 
to Tisit a brother who had been many years 
settled in the United States,) he consulted 
his medical friends as to the propriety ot 
crossing the Atlantic. Receiving from them 
no discouragement, he embarked at Liver- 
pool in April for New York. As it happened, 
the, vessel carried a crowd of emigrants, 
chiefly Irish, who occupied the steerage, 
which extended the whole length of the 
ship, and of course partly under the cabin. 
The partitions and flooring being imperfect, 
allowed the passage of the foul emanations 
arinng from a large number of individuals, 
crowded together in a narrow and ill-venti- 
lated hold ; and the prolonged respiration, 
especially daring the night, of an atmo- 
sphere tiiua vitiated, exerted a deleterious 
inflnence on his constitution and lowered 
the tone of his system. Accordingly, after 
a short stay in America, where the season 
happened to be unusually hot, he returned 
to Scotland In a less satisfactory state than 
when he left it. His condition, however, 
did not become alarming till within eight 
days of his death, the inunediate cause of 
which was chronic disease of the bowels, 
which, coming suddenly to a crisis, defied 
every effort of medical skill, and terminated 
his existence on the 9th of August, at the 
age of 49 years. The body was examined 
about IS hours after de^tb, by Or John 
Scott and Or Handyside, thi former of 
whom drew up the following report : — 

**The skull was remarkably thin and 
regular in its walls; the internal surface 
more deeply marked by the blood-vessels 
than usual ; the brain exceedingly healthy. 

" The thorax was much contracted on the 
left side, especially on the superior part, 
measuring fully two inches less than the 



From the preceding explanation of 
the slow but gradually increasing effect 
of both noxious and healthful influ- 
ences on the human body, it is obvious 
that while, on the one hand, it would 
be erroneous to infer that a single ap- 
plication of a remedy, or single fulfil- 
ment of a physiological law is useless, 
merely because no appreciable benefit 
has instantly ensued; on the other 
hand, it would be equally erroneous 
to infer that because a single excess of 

right, and being flattened and depressed un- 
der the clavicle and the two first ribs. On 
removing the sternum, the right lung was 
found very large, passingto the left side of 
the sternum and filling a space in the left 
side of nearly two inches in breadth, and 
three in length. The right lung itself was 
adherent to the pleura costalis by scattered 
and firm adhesiona The lower surfitce was 
more eBi>eeially attached to the diaphragm 
by very close adhesions. The lung hi its 
texture was in some places, especially to- 
wards the lower part, congested, but every- 
where pervious to air, and without an^^ 
tubercles. The bronchial tubes were firmer 
and larger than natural. 

** The left lung was contracted to a very 
small siae, and adherent by very thick and 
strong false membranes, especially in the 
summit, to the ribs ; the adhesions were to 
sfrong that the lung was with difficulty re- 
moved. The summit was particularly in- 
durated and infiltrated with black matter, 
but without any change in its structure. 
It also contained many large and small 
caverns. The lung was without any tu- 
bercle or cretaceous matter. The surface 
was black, and this colour was found to 
pervade the pulmo/iary texture generally ; 
the cellular appearance was, however, still 
visible. The upper lobe was dense in struc- 
ture and hollowed out into numerous ca- 
verns opening into each other in some 
instances, in others single and of smaller 
size. These extended from the summit of 
the lung, and chiefly occupied the anterior 
part, and opposite the first and second rib. 
The bronchial tubes, some of a large size, 
opened directly into the caverns and were 
continuous with them. The longitudinal 
fibres in the larger bronchial tubes were 
particularly strong, and the circular ones 
in the smaller. The caverns themselves 
were remarkably regular in shape, eq>eci- 
ally when single, and were lined by a fine, 
smooth, thin membrane. The opening of 
both small and large Inronchial tubes was 
easily perceived in them ; they were more 
generally dilatations of the extreme termi- 
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any kind does not produce an imme- 
diate attack of disease, it therefore 
must be harmless. For it is only when 
the noxious agent is very powerful in- 
deed, as in the case of an active poison, 
that its deleterious influence on the 
system becomes instantly sensible. In 
the great majority of situations to 
which man is exposed in social life, 
it is the continued or the reiterated ap" 
plication of less powerful coAises which 
gradually, and often imperceptibly, 
unless to the vigilant eye, effects the 
change, and ruins the constitution be- 
fore danger is dreamt of. Hence, the 
great mass of human ailments is of 
slow growth and slow progress, and 
admits only of a slow cure; whereas 
those which are suddenly induced by 
violent causes, are urgent in their na- 
ture and rapid in their course. And 
yet so little are we accustomed to trace 
diseased action to its true causes, and 
to distinguish between the essential and 
the accidental in the list of consequen- 
ces, that, as already observed, if no 
glaring mischief follow any particular 
practice, within at < most twenty-four 
hours, nine out of ten individuals will 
come to the conclusion that it is per- 
fectly harmless, even where the reverse 
is the demonstrable fact. « 

The benevolence and wisdom of this 
arrangement are very conspicuous. 
There are many casual influences from 
the agency of which man will never 
be able entirely to protect himself. If 
they are speedily withdrawn from him, 

nations, than merely dilatations, of the large 
bronchi». There was no emphysema. 

** The lower lobe was fleshy, pretty firm, 
but retained more of the natural appear- 
ance than the upper. The heart was large, 
but not diseased. The kidneys seemed na- 
tural in structure, but were filled with a 
greyish-coloured thick fluid. The colon and 
rectum were thickened throughout, and 
"covered with minute ulcerations, some very 
small, and others of considerable size. The 
muscular and mucous coat of the rectum 
was thickened." 

See Life and Correspondence of Andrew 
Combe, M.D., by George Combe, p. 588 
(Edinburgh, 1850) ; a work which furnishes 
a detailed history of Dr Combe's case, and 
of the means {>y which he so long resisted 
the disease. 



the slight disorder which they produce 
quickly ceases, and health remains es- 
sentially undisturbed. But, if they 
are left in operation for a considerable 
length of time, the derangement which 
they excite increases gradually and 
slowly, till at last a state of disease 
becomes established, which requires an 
equally long or a longer period, and a 
steady observance of the laws of health, 
for its removal. 

Such is the history of the rise and 
progress of most of the ailments which 
afiSict the human family, and the source 
of the grand distinction between acute 
and chronic diseases. But from ignor- 
ance of physiology, how many are 
blind to the evil operation of the many 
local causes of disease by which they are 
surrounded in ill-drained, ill-ventila- 
ted, and ill-cleaned towns ! The causes 
act slowly, and are therefore supposed 
to be harmless. In drawing this in- 
ference people overlook the difference 
between chronic and acute diseases, 
and are apt to wonder that a severe 
disease like inflammation should run its 
course in a few days, while dyspeptic 
and nervous ailments require months 
for their cure. But their wonder would 
be diminished by attending to the fact, 
that the one generally dates its rise 
from a strong cause applied within 
perhaps a few hours or a few days ; 
while the others are the slow and 
gradual remits of months or years of 
previous anxiety or neglect of dietetic 
rules and exercise^ during which the ail- 
ment was maturing unnoticed and un- 
suspected. Had the real state of the 
matter been early perceived, and the 
causes been removed, the dyspeptic 
and nervous invalids would have re- 
gained health and serenity in pro- 
portionally little time, and with pro- 
portionally little suffering. In such 
cases, Nature kindly allows some lati- 
tude of action free of serious penalty, 
as if on purpose to protect us from be- 
ing hurt by such occasional exposure 
as we are necessarily subjected to by 
the ordinary vicissitudes of life ; but 
it is always on condition of returning 
to obedience the moment the necessity 
is over. If we presume on the indul- 
gence being permanent, the evil will 
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accamulate, and health be destroyed ; 
but if we return in time to the right 
path, little inconvenience will ensue. 
Where, however, the iigurious influ- 
ences are of a more energetic kind, 
equal latitude of exposure is obviously 
incompatible with safety. Were they 
not to enforce immediate notice, our 
corporeal organs might be irrecover- 
ably altered by disease before we took 
the alarm; and it is therefore the 
purest benevolence to attach immedi- 
ate suffering to tA«ni, in order to ensure 
that instant attention which alone can 
stay the rapidity of their progress. 

In chronic or slowly arising diseases, 
then, the separation of the effect frdm 
its cause is only apparent and not real ; 
and in practice it is essential to keep 
this in mind. A fit of insanity, for 
I example, is often said to have come on 
without any cause^ when, on minuter 
examination, causes can be easily 
traced operating through many pre- 
vious months, only not of so violent 
a nature as to have at once upset rea- 
son. The same will be found to hold 
in almost all those slow and insidious 
illnesses which so often baffle our best 
efforts; and although at present we 
cannot always discover their true ori- 
gin, it is clear that we shall ultimately 
succeed much better if we believe them 
to have causes which may be found 
out, than if we regard them as mys- 
teries which no amount of study or 
attention can ever enable us to ex- 
plain. 

It is this apparent but unreal sepa- 
ration of the effect from its cause, 
which has given rise to the variety of 
opinions entertained in regard to the 
qualities of the same agents, and which 
has, perhaps, tended more than any- 
thing else to discourage rational re- 
gard to the means of preserving 
health ; and led us practically to look 
upon the effects of air, food, exercise, 
and dress, as Very much matters of 
chance, subject to no fixed rule, and 
therefore little worth attending to, 
except when carried to palpable ex- 
tremes, or in the cure of disease. 
But were the generality of intelligent 
persons better acquainted with the 
f onctions of the human body, and their 



laws, many of these anomalies in prac- 
tice would disappear ; the sources of 
much suffering would be dried up, and 
the happiness of the community at 
large be essentially promoted. Me- 
dical men would no longer be ootf- 
sulted 80 exclusively for the cure of 
disease, but would also be called qpon 
to advise regarding the best means of 
strengthening the constitution, from 
an early period, against any accidental 
or hereditary susceptibility which 
might exist. More attention would be 
paid to the preHrvatwn of health than 
is at present practicable; and the 
medical man would then be able to 
advise with increased effect, because 
he would be comparatively well un- 
derstood, and his counsel, in so far at 
least as it was based on accurate obser- 
vation and a right application of prin- 
ciples, would be perceived to be, not 
a mere human opinion, but in reality 
an exposition of the will and inten- 
tions of a beneficent Creator, and 
would therefore be felt as carrying 
with it an authority to which, as the 
mere dictum of a fallible fellow-crea- 
ture, it could never be considered as 
entitled. 

Even as regards recovery from dis- 
ease, the importance of keeping up a 
habitually good state of health can 
scarcely be over-rated; because the 
state of the constitution at the time of 
the attack exercises a marked infiuence 
over the resulting mortality. Hence, 
when an epidemic seizes on an en- 
feebled population, the number of vic- 
tims is always proportionally large. 
This was exemplified, for instance, in 
Manchester and its suburbs, where, 
Arom deleterious influences, the morta- 
lity, under ordinary circumstances, is 
about double that of the healthiest 
parts of the country. In the quarter 
ending September 30, 1846, the mor- 
tality rose, under the influence of epi- 
demic disease, from 2411, the mortality 
of the corresponding quarter of the 
preceding year, to 4248; while the 
mortality of the rural district of 
Anglesea, with a population of about 
a tenth of that of Manchester^ was 
only 149 and 160 for the same pe- 
riods. Another illustration is afford- 
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ed by the fearfol ravages which 
cholera committed, in 1849, among 
the half-Btarved children at Tooting, 
and the debilitated paapers of the 
Taunton workhouse. It is not there- 
fore surprising to find the experienced 
and sagacious Louis remarking, that 
although inflammation of the lungs 
is a very serious and often fatal 
disease, it almost always terminates 
favourably when it occurs in persons 
previously healthy j and that, under 
the same conditions, he had never 
known erysipelas of the face, or ente- 
ritis, prove fatal.* So also it is noto- 
rious, that in an unhealthy state of the 
body, the slightest accident, or attack 
of disease, will suffice to cause death. 
A mere scratch on the finger, a^com- 
mon cold, or a little irritation in the 
bowels, will often, in such drcum- 
Btances, terminate fatally; while, in 
an opposite or sound state of the sys- 
tem, the severest accidents, or attacks 
of acute disease, may be encountered 
with little risk of death, or even of 
permanent bad consequences. With 
facts like these before our eyes, it is 
strange indeed, that medical men 
should have devoted so little attention 
to the means of preserving or improv- 
ing the physical well-being of the race 
— a subject to which even the ancient 
philosophers and physicians attached 
the highest importance, and which 
they justly considered as falling direct- 
ly within the province of the medical 
practitioner. Nothing can shew more 
strikingly the little value hitherto at- 
tached to the practical uses of physi- 
ology, than the fact that even yet there 
is scarcely a medical school in this 
country in which the science of pre- 
ventive medicine is brought specially 
under the notice of the student. In 
some of the foreign universities, how- 
ever, it has long constituted an essen- 
tial part of medical education ; and in 
France, a journal of Hygiene has ex- 
isted for several years. But in this 
country, with the exception of the 
London University, which, since the 
publication of the early editions of 
this work, has done itself honour by 

• Lancet, ii. p. 107. 



being the first institution in Britain 
to require an acquaintance with 
Hygiene from intending candidates for 
its diploma, the subject has nowhere 
been treated with anything like the 
regard which it assuredly deserves.^ 
The result of this serious omission is, 
that the young practitioner is educated 
without having made himself suffici- 
ently familiar with the conditions on 
which the healthy action of the animal 
economy depends, or having even 
rightly appreciated the importance of 
such knowledge ; so that, in common 
with his patient, he not only neglects 
the important agency of hygienic in- 
fluences in the cure of disease, bat 
sometimes unwittingly allows the ope- 
ration of morbid causes to go on with- 
out interference, where, by a timely 
warning on his part, serious illness 
might be averted — or unconsciously 
permits the gradual ripening of here- 
ditary tendencies into active disease, 
which rational precautions, early re- 
sorted to, might have kept in subjec- 
tion through many years. *' It is m uch 
more rational," says Professor Mulder 
of Utrecht, " to prevent than to cure 
disease. For myself, if it were a mat- 
ter of choice, I would much rather see 
preservers of health than eurers of dis- 
ease among us, although it is cer- 
tainly most desirable that there should 
be both. It is unfortunately the case, 
however, that at none of our uni. 
versities is instruction provided for 
the former J' t But the day is perhaps 
not far distant, when a degree of im- 
portance will be ascribed to the prac- 
tical application of the doctrines of 
Hygidne, far surpassing what those 
who have not reflected on the subject 
may think it deserves. In the case of 
the lower animals, the necessity of 
modifying the method of rearing 
according to the peculiarities of con- 
stitution which they present, has long 
been perceived and consistently sub- 
mitted to in practice ; and the extent 



• The London Monthly Journal of Public 
Health (1848-9), though ably conducted, 
had but a short existemte. 

t Die EmKhrung in ihrem Zusammen- 
hange mit dem VolkAgeist, p. 18. 
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to which we can thus secure the deve* 
lopmeot and efficiency of almost any 
organ and quality, has often been the 
theme of admiration and surprise. 
There can scarcely be a doubt that 
were physiological principles followed 
to an equal extent in the cultivation 
of the physical, moral, and intellectual 
powersof man, a corresponding degree 
of success would reward our exertions 
la his improvement.^ 

It is true that many medical men, 
sooner ot later, work out a practical 
knowledge of physiology for them- 
selves; but I have no hesitation in 
saying that these are exceptions to the 
general, rule, and that the greater 
number pass through life without a 
conception of its real valued Even 
those who ultimately become familiar 
with the subject, almost always attain 
their knowledge only after having suf- 
fered from the want of it; and rarely 
master it so completely as they would 
hare done had it been made a part of 
their elementary education, to which 
they saw others attach importance. 
In my own instance, it was only after 
having both suffered in health myself, 
and had some experience in practice, 
that I had occasion to feel and to ob- 
serve the evils arising from the ignor- 
ance which prevails in society regard- 
ing itf 

The practical neglect of physiolo- 
gical knowledge in the training and 
education of the young, and especially 
of medical students, appears to me to 
have arisen to a great extent from the 
unnatural separation of the different 
branches of medical science from each 
other by their cultivators and teachers, 

* This opinion is powerfully advocated 
and illustrated in an American work, 
entitled ** Thoughts on Physical Education 
and the True Mode of Improving the Con- 
dttum of Man. By Charles Caldwell, M.D., 
Professor of the Institutes of Medicine and 
Medical Jurisprudence, LouisTille, Ken- 
tucky. Second British Edition ; with a Pre- 
6ce by George Combe." Edinburgh, 1844. 

t See a fuller statement of Dr Combe's 
views on this subject in his letter to Sir 
James Clark " On the Importance of 
Hygilneas a Branch of Medical Education," 
forming the 19th chapter of his Life and 
Correspondence. — ^Ed. 



and the exclusive devotion of each to 
his own favourite department. So far, 
indeed, has this separation been car- 
ried, and 80 injurious is the consequent 
habit of contemplating objects from 
the narrowest point of view, that I 
htfve known a very able teacher of 
physiology, in his public lectures, 
ridicule the very notion of laying 
down genei^al rules for the preserva- 
tion of health, and imagine that he set 
the matter entirely at rest by the 
simple assertion that variety is advan- 
tageous, and that, therefore, uniformity 
of obedience to any rulea mvut he pr^tt' 
dtct'aZ— 4ks if it were not of the very 
essence of general laws to be modified 
in their operation and results by the 
circumstances under which they act ; 
and as if, because of such modifications, 
their influence might with safety be 
entirely neglected.* 

Many, however, who are fully sen- 
sible of the value of health, are still 
haunted by the notion that to teach 
any one how to take care of his own 
health is sure to do harm, by making 
him constantly think of this and the 
other precaution, to the utter sacrifice 
of every noble and generous feeling, 
and to the certain production of hy- 
pochondriacal peevishness and discon- 
tent. The result, however, is exactly 
the reverse ; and it would be a singu- 
lar anomaly in the constitution of the 
moral world were it otherwise. He 
who is familiarly acquainted with 
grammar and orthography, writes 
and spells so easily and accurately as 
scarcely to be conscious of attending 
to the rules by which he is guided ; 
while he, on the contrary, who is not 
instructed in either, and knows not 
how to arrange his sentences, toils at 
the task, and sighs at every line. The 
same principle holds in regard to 
health. Whoever is acquainted with 
the constitution of the human body, 
and with the laws of its action, sees at 
once his true position when exposed to 

• The lecturer above alluded to after- 
wards changed his opinions so far, as not 
only to deliver a course of popular lecture! 
on Physiology, bat to publish in fkvonr of 
its being con^ered an indispensable branch 
of general education. 
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the causes of disease, decides what 
ought to be done, and thereafter feels 
himself at liberty to- devote his undi- 
vided attention to the calls of higher 
duties. But it is far otherwise with 
the man who is destitute of this in- 
formation. Uncertain of the natuf^ 
and extent of the danger, he knows 
not to which hand to turn for safety, 
and either lives passively in the fear 
of mortal disease, or, in his ignorance, 
resorts to irrational and hurtful pre- 
cautions, to the certain neglect of those 
which he ought to use. It is ignorance, 
then, and not knowledge, which ren- 
ders an individual fUU of fancies and 
apprehensions, and robs him of his 
usefulness. It would be a stigma on 
the Creator's wisdom if true knowledge 
weakened the understanding and led 
to injurious results. And accordingly, 
the genuine hypochondriac, whose blind 
credulity leads him to the implicit 
adoption of every monstrous specific, is 
not the man who has gained whole- 
some knowledge by patient study in 
the field of nature — but he who has 
derived his notions of the human con- 
stitution, and of the lows of nature, 
from the obscure recesses of his own 
unenlightened imagination. 

If, indeed, ignorance were itself a 
preventive of the danger, or could 
provide a remedy when it approached, 
then might we readily allow that ** ig- 
norance is bliss ;" but as it gives only 
the kind of security which shutting 
the eyes affords against the dangers of 
a precipice, and thus leaves its victim 
doubly exposed, it is high time to re- 
nounce its friendship and protection, 
and to seek the support of a more 
powerful and beneficent ally. If ig- 
norance could divest us even of the 
sense of anxiety attending the appre- 
hension of evil, the consequent tran- 
quillity of mind, deceptive though it 
were, would be at least some compen- 
sation for submitting to its rule. But, 
unhappily, so far from ignorance of 
the nature and extent of the threaten- 
ing danger saving us from gloomy an- 
ticipations, the fact is notoriously the 
reverse ; for the darkest picture ever 
drawn is assuredly that delineated by 
an ill- directed imagination. Every 



medical man can testify that, natural 
character and other circumstances be- 
ing alike, those whose knowledge is 
the most limited are theftillest of whims 
and fancies, the most alarmed at every 
trifling ailment, the most credalous re- 
specting the efficacy of every senseless 
and preposterous remedy, the most im- 
patient of restraint, and the most dis- 
contented at suffering. There are 
some, no doubt, whose constitutional 
excitability prevents them from ever 
controlling their feelings, or being 
guided by the dictates of reason ; but 
such persons are comparatively few, 
and even they become more tractable 
as well as more comfortable in spirit, 
when their minds are enlightened, and 
their true situation is distinctly un- 
derstood. ' 

Happily for mankind, the '* dangers 
of knowledge" are now so little dreaded 
in comparison with the certain evils of 
physiological ignorance, that while 
the number of objections against its 
general diffusion is every day becom- 
ing smaller, the number of its advo- 
cates is increasing in tenfold propor- 
tion, especially among the highest class 
of minds. Of this truth we have an 
illustrious example in the late Dr 
Channlng, whose tendency was rather 
to depreciate the material part of our 
nature, and who was thus unlikely 
to attach undue importance to the 
preservation or improvement of the 
bodily health. In his second Lecture 
on the Elevation of the Working 
Classes, he eloquently and forcibly ex- 
presses his belief that '* the greatx»use 
of the depressed condition of not a few 
labourers is their ignorance on the sub-' 
ject of health. Health is the working 
man's fortune, and he ought to watch 
over it more than the capitalist over his 
largest investments. Health lightens 
the efforts of body and mind. It en- 
ables a man to crowd much work into 
narrow space. For these reasons I 
cannot but look on it as a good omen, 
that the press is circulating among us 
cheap works, in which much useful 
knowledge is given of the structure, 
and functions, and laws of the human 
body. It is in no small degree through 
our own imprudence, that disease and 
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debility are incurred ; and our remedy 
is to be found in knowled^. Once 
let the mass of the people be instructed 
in their own frames ; let them under- 
stand clearly that disease is not acci- 
dent, but has fixed causes, many of 
which they can avert, and a great 
amount of suffering^ want, and conse- 
quent intellectual depression, will be 
removed. ... I hope I shall not digress 
too far when I add, that were the mass 
of the community more enlightened on 
these points, they would apply their 
knowledge not only to their private 
habits, l>ut to the government of the 
city, and would insist on municipal 
regulations favouringgeneral health. "* 

It would be difficult to add to the 
cogency of these remarks of one whose 
whole life was devoted to the improve- 
ment of his race ; but if any of my 
readers be still doubtful of the pro- 
priety or safety of communicating 
physiological knowledge to the public 
at large, and think that ignorance is 
in all circumstances to be preferred, I 
would venture to ask him whether, on 
the occasion when cholera made its 
first appearance, it was knowledge or 
ignorance which induced the poorer 
classes in every country of Asia and 
of Europe to attempt to protect them- 
selves from its ravages by committing 
outrages on the medical attendants of 
the sick, under the notion of their hav- 
ing poisoned the public fountains ? 
and whether it was ignorance or know- 
ledge which prompted the more ra- 
tional part of the community to seek 
safety in increased attention to proper 
food, warmth, cleanliness, and cloth- 
ing? In boUi classes, the desire of 
safety and the sense of danger were 
the same, but the modes resorted to by 
each were as different in kind as in 
result ; the efficiency of the one form- 
ing a glaring contrast to the failure 
of the other. 

The foolish notion is now happily 
on the decline, that to take care of 
one's health is selfiah and ignoble. So 
far is a rational attention to health 
from being justly liable to such an 
imputation, that in fact there is no- 

• Chauiing's Works, vol. v. p. 316. 



thing which tends so much to relieve 
society from the burden of miseries 
not its own, as each individual taking 
such care of his constitution as shall 
enable him to cope successfully with 
the duties and difficulties of the situ- 
ation in which he is placed. No man 
is so thoroughly selfish as he who, in the 
ardent pursuit of pleasure or of profit, 
heedlessly exposes his life to the hazard 
of a die, regardless of the suffering 
which he may entail upon those who 
depend on him for support. In the ab- 
stract, we all admit that the ei^oyment 
of health is the first of earthly blessings, 
and that without it all others may be 
lavished on us in vain ; and yet it has 
been quaintly asked, '* Who is he that 
values health at the rate it is worth ? 
Not he that hath it; he reckons it 
among the common ordinary enjoy- 
ments, and takes as little notice of it, 
or less regards it, than his long worn 
clothes : perhaps more careful of his 
garments, remembering their price; 
but thinks his health costs him nothing, 
and coming to him at so easy a rate, 
values it accordingly, and hath little 
regard to keep it : is never truly sensi- 
ble of what he enjoyed until he finds 
the want of it by sicknesii ; then health, 
above all things, is earnestly desired 
and wished for." 

In proportion, however, as we con- 
sider the matter with that attention 
which its importance really deserves, 
we shall become anxious rather to take 
care of health when we have it, than 
first to lose it, and then exert ourselves 
to recover it. Such was evidently the 
feeling which elicited the following 
remarks from the clear-sighted author 
who has just been quoted. 

" You that have health," says he, 
" and know not how to prize it, I'll 
tell you what it is, that you may love 
it better, put a higher value upon it, 
and endeavour to preserve it with a 
more serious, stricter observance and 
tuition. 

^* Health is that which makes your 
meat and drink both savoury and 
pleasant, else Nature's injunction of 
eating and drinking were a hard task 
and slavish custom. 

Health is that which makes your 
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bed easy and your sleep refreshing; 
that revives yoar strength with the 
rising sun, and makes you cheerful at 
the light of another day ; 'tis that 
which fills up the hollow and uneven 
places of your carcass, and makes your 
body plump and comely ; 'tis that 
which dresseth you up in Nature's 
richest attire, and adorns your face 
with her choicest colours. 

" 'Tis that which makes exercise a 
sport, and walking abroad the enjoy- 
ment of your liberty. 

** 'Tis that which makes fertile and 
increaseth the natural endowments of 
your mind, and preserves them long 
from decay, makes your wit acute, and 
your memory retentive. 

" 'TIS that which supports the fra- 
gility of a corruptible body, and pre- 
serves the verdure, vigour, and beauty 
of youthk 

** 'Tis that which makes the soul 
take delight in her mansion, sporting 
herself at the casements of your eyes. 

" 'Tis that which makes pleasure to 
be pleasure, and delights delightful, 
without which you can solace yourself 
in nothing of terrene felicities or 
enjoyments^" 

But " now take a view of your- 
self when health has turned its back 
upon you, and deserts your company ; 
see then how the scene is changed, 
how you are robbed and spoiled of all 
your comforts and enjoyments. 

** Sleep that was stretched out from 
evening to the fair bright day, is now 
broken into pieces, and subdivided, 
not worth the accounting ^ the night 
that before seemed short is now too 
long, and the downy bed presseth hard 
against the bones. 

" Exercise is now toyling, and walk- 
ing abroad the carrying of a burthen. 

" The eye that flasht as lightning is 
now like the opacious body of a thick 
cloud ; that roiled from east to west, 
swifter than a celestial orb, is now 
tired and weary with standing still ; 
that penetrated the centre of another 
microcosm, hath lost its planetary in- 
fluence, and is become obtuse and 
dull," &c. 

If such, then, be a true picture of 
the opposite conditions of health and 



disease, what stronger inducements 
can any one require to give him an in- 
terest in the " study and observance of 
Nature's institutions," seeing that they 
are the only means by which ''the 
beloved ends and wished-for enjoy- 
ments" can be attained, and that we 
** may as likely keep or acquire riches 
by prodigality, as preserve health and 
obtain long life by intemperance, in- 
ordinate passions, a noxious air, and 
such like injurious customs, ways, and 
manner of living ?"* 

In thus strongly advocating the 
benefits to be obtained by the wide 
diffusion of a general knowledge of 
the laws of health, I must, however, 
express my belief that the study of 
diseoieSf and their modes of cure, by 
unprofessional persons is not only un- 
profitable, but often deeply injurious 
— -just because such persons cannot 
possibly possess the collateral know- 
ledge required to form a correct 
judgment of all the attending circum- 
stances, and are therefore extremely 
liable to fall into error, where every 
error Ib attended with risk. Let us 
suppose, for example, what I have seen 
and what has often happened, that a 
timid individual, who has been occa- 
sionally subject to pdlpitation, takes 
up a medical treatise, and there finds 
tiiat palpitation is a symptom com- 
monly present where the heart is dis- 
eased. It is almost certain that such 
a person will, in his ignorance, make 
no farther distinction, but hurry at 
once to the conclusion that his own 
heart is affected, and that he must 
speedily die» This notion being once 
implanted in his mind, he will become 
anxious and watchful of every sensa- 
tion, deny himself necessary exercise 
from fear of over<^xertion, and neces- 
sary food from fear of a blood-vessel 
giving way, and in no long time will 
fall into a state of weakness and dis- 
ease which will confirm every one of 
his apprehensions. But had this man, 
instead of acting on his own imper/eet 
knowledge, consulted his medical ad- 
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Wser, whose basiness it is to make 
himself acquaioted with the whole of 
the case, he would have discovered 
immediately that the dreaded source 
of all this suffering was originally a 
simple fit of indigestion, which nature 
would have cured in three days, had 
not the machine been so perversely de- 
ranged by the very want of exercise and 
food, in which the patient was igno- 
rantly seeking for safety. Even here, 
be it observed, the da^er arises from 
the incompleteness of the knowledge 
possessed ; and I would condemn the 
perusal of medical books, only because 
the general reader cannot, except by 
going through a course of professional 
study, become qualified to make a pro- 
per use of their contents. It is well 
known that few students escape fits of 
bypochondriacal apprehension when 
they first seriously enter on the study 
of diseases, and that they become free 
from them almost in proportion aa 
their knowledge advances. It is, then, 
a most fallacious mode of arguing to 
contend that, because an Imperfect 
acquaintance with disease is hurtful, 
knowledge of the conditions and laws 
of health must also be prejudicial. 

But It is not merely in preserving 
health, and improving the physical 
condition of mankind, that physiology 
is calculated to be eminently useful. 
As remarked in the first chapter, 
it applies at least as directly, and 
with still higher results, to the culti- 
vation of the moral and intellectual 
nature of man ; and it is only by 
adapting the methods and details 
of education (using that term in its 
widest sense), to the principles of a 
sound physiology, that its full advan- 
tages can ever be secured. If man 
were a disembodied spirit, there might 
be propriety and safety in overlooking 
the modifying influence and laws of 
the material organism ; but as Omni- 
scient Wisdom has, for the best of pur- 
poses, so constituted us that, during 
life, the mind cannot exercise its powers 
except through the medium of bodily 
organs, by every change in the state 
of which it is directly affected, surely 
it is incumbent upon us humbly to con- 
duct ourselves in accordance with this 



divine arrangement, instead of con- 
temptuously denying its reality, on 
the false and presumptuous plea, that 
it would be degradation to the dignity 
of mind to suppose it subjected, in 
any way, to the laws which preside 
over the bodily constitution. If the 
different powers of thought and feel- 
ing were wholly independent of the 
organism, there would be no relation' 
whatever between their development 
and that of the bodily frame. But 
how opposite is the fact ! In infancy 
these powers are unsteady and feeble, 
simply because the brain is as yet im- 
perfectly developed and organized. In 
youth, they increase in readiness and 
vigour ; because their material instru- 
ments have advanced so far towards 
maturity. In old age they again be- 
come feeble and wavering, from the 
gradual decay of the organism. In 
disease they are in like manner ex- 
alted or impaired by the excitement 
or oppression of the brain. Under the 
Influence of wine they are roused to 
energetic activity, while under that of 
opium they become buried In sleep. 
At home and at school, the intellect 
and feelings are equally dependent on 
the brain for their power of working ; 
and there, as on every other occasion 
and at every instant of life, they act 
always in accordance with the physio- 
logical laws of the constitution. It is 
clear, therefore, that if the teacher 
remain unacquainted with the con- 
nection subsisting between the mind 
and body, and with the chief circum- 
stances by which the action of the 
brain is influenced, he cannot with 
any certainty or precision adapt his 
methods and his lessons to the consti- 
tution of the different mental faculties 
so as to produce the results at which he 
aims ; and, in many circumstances, it 
is just as likely that he will do pre- 
cisely the reverse. This, indeed, too 
often happens ; and I believe there is 
scarcely a school in the kingdom, in 
which some part or other of the edu- 
cational and general training is not at 
variance with the organic laws, and 
therefore productive of mischievous 
results, which might be at once obvi- 
ated if the teachers possessed even a 
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moderate acquaintance with physio- 
logy, and were willing to direct their 
conduct by its dictates. 

In forming a proper estimate of the 
utility of physiology in the conduct- 
ing of moral and intellectual as well 
as physical education, we must never 
lose sight of the fact that it U the 
organism with which nUnd is connected 
dwring life that requires to he exercised 
cmd trained, and by the improved 
action of which the good effects of 
education are promoted or realized. 
In teaching the art of riding, fencing, 
skating, or dancing, everybody admits 
at once, that to ensure success regard 
must be had to the muscular constitu- 
tion of the individual, and to the laws 
of muscular exercise. But it is not 
sufficiently considered that, in culti- 
vating the intellectual and moral facul- 
ties, similar regard must be had to the 
cerebral constitution of the pupil, 
and to the laws of cerebral exercise. 
Why does the mind become weary after 
being long intent upon any object of 
pursuit? Just because the brain, by 
means of which the mind acts, has be- 
come exhausted by over-exercise, in the 
same way as the ro uscles do after too long 
a walk . Why, when the mind is weary 
of one subject, can it turn to another 
of a different kind — ftrom mathematics 
to music, for example — with alacrity 
and pleasure ? Because the organs of 
the wearied faculties are left in repose,* 
and a different set have come into 
action which had not previously been 
engaged ; just in the same way as a 
tailor may be very weary of his day's 
work, and yet be delighted to enjoy 
himself at a dance, because in this 
occupation the weary muscles of the 
arm are left unemployed, and those of 
the legs and trunk, which were pant- 
ing for exercise, now receive it in their 
turn. To discover, therefore, the pro- 
per laws of mental and moral training, 
we must always have regard to the 
laws of action of the brain ; and as it 
is the special province of physiology 
to investigate and expound those laws, 
it follows that to the educationist, 
whether parent or teacher, a know- 
ledge of physiology is indispensable 
to success. 



Such accordingly is the case; but 
as this subject will be considered at 
greater length when I come to treat 
of the functions of the brain, it need 
not be longer dwelt upon at present 
Enough, I hope, has been said to satisfy 
the candid reader that physiology can- 
not be neglected with impunity by 
those who either 'direct or conduct the 
education of the young. 



CHAPTER III. 

RELIGIOnS OBJECTIONS TO THE STUDY 
OF FHYSIOLOOY CONSIDERED. 

Although, as we have seen, a deep 
sense of the usefulness of physiology 
is rapidly spreading, there is still an 
influential dass of society, which, from 
a strange misconception of the nature 
and tendencies of this branch of science, 
looks upon it with suspicion, and seeks 
to repel rather than invite its aid. 1 
allude to those who, under a mistaken 
sense of religious duty, and an erro- 
neous notion of the entire independ- 
ence of man*S spiritual nature in this 
life, manifest a dread of every truth 
which implies that the mind is in 
any degree subject to the influence 
of the bodily organism ; and who, 
under this ill-founded dread, shew a 
constant desire to depreciate natural 
science, which they stigmatise as 
** merely human knowledge,'' in oppo- 
sition to revealed truth, which they 
consider as alone possessing a just 
claim to respect and obedience. 

The natural consequence of this 
attempt to set in opposition to each 
other truths derived from different 
sources is, that while the precepts 
drawn from Scripture are urged up- 
on our observance with unremitting 
earnestness, those derived from the 
Book of Nature, although written by 
the hand of the Deity himself, are 
often practically disparaged, if not 
actually denounced as unworthy of 
regard. This is not mere fimcy on 
my part ; for when pointing out to 
such persons the duty and advantage 
of systematically using the means 
which God had placed within their 
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reach for the preservation or improve- 
ment of their health and usefulness, 
I have been more than once met with 
the reply, that such petty observances 
are altogether selfish, and unworthy 
of a being destined for immortality ; 
and that the means recommended are 
mere human devices for the welfare 
of the body, and as sach have no claim 
apon our reverence or submission, 
except when rendered necessary by 
the pressure of actual illness. In a 
greater or less degree this error is 
extensively prevalent ; and, as its in- 
fluence is most pernicious, 1 feel it 
necessary, at the very outset, to endea- 
vour to remove the mistaken view in 
which it has obviously originated. 

The assumption that science is a 
mere human invention, necessarily 
opposed to and incompatible with 
divine truth, is happily now much 
less prevalent than formerly, and is 
80 far from being correct that the 
very reverse may be truly affirmed. 
In the strictest sense of the word, 
teienee is nothing else than a syste- 
matic exposition of the works and 
laws of God, discoverable in the field 
of nature ; and if we reflect for a 
moment, we shall see that it can be 
nothing else. The mere fact, that 
man tkinks and says so and «o, does 
not make that exist which has no 
existence in i^ature ; but, on the other 
band, when a law or object has a real 
existence, man's denial or neglect of 
it does not in the least diminish the 
sphere of its action, or lighten the 
penalty of disregarding it. Thus, an 
ardent student may believe that ezces- 
I sive stady and want of sleep are not 
t hortfol to him ; but his false opinion 
will in no degree prevent their dele- 
terious action. In like manner, a per- 
son may believe that sitting inactive 
with cold wet feet will do him no 
barm ; bat such belief will be quite 
unavailing to protect him against the 
^ual consequences of such behaviour. 
It is God, and not man, who has 
created the universe and established 
the relations which subsist among all 
its constituent parts, animate and in- 
Animtte. EJvery phenomenon which 
' '^swirs ■ in the natural world, how- 



ever striking from its magnitude and 
extent, — as in the case of an earthquake 
or a storm, or the movements of the 
heavenly bodies, — or however incom- 
prehensible from its extreme minute- 
ness, like the microscopic animalculs, 
has been devised by His wisdom, and 
is regulated by His laws. Every truth, 
therefore, which science demonstrates, 
and every principle which it unfolds, 
are traceable to God as their author, 
and, in common with the inferences 
rightly deduced from them, demand 
our respect for this above all other 
reasons, and carry with them the 
sanction of the Deity himself. Apart 
from this, indeed, they would inspire 
no confidence in their stability, and 
could pi^esent no claim to our obe- 
dience. In strictness, it is a pure 
fallacy to speak of human science 
as contradistinguished from divine. 
Whatever is ascertained to be true 
in any department of nature, is 
necessarily divine truth, or, in other 
words, proceeds from God as its author. 
One scientific truth may be more or 
less important to our happiness than 
another ; but all must have the same 
origin, for harmony and order charac- 
terize the whole. It is a .matter of 
notoriety, however, that the sciences 
are still very imperfect, and that nu- 
merous errors are mixed up with their 
facts and doctrines. If the phrase 
'* human science'' were reserved ex- 
clusively to designate such errors, 
we should then be justified in regard- 
ing human and divine science as 
always opposed to each other, and in 
turning aside from the former with 
contempt and dislike. But no such 
reservation has been made. The funda- 
mental facts and laws of most sciences, 
although first discovered and explained 
to us by our fellow-men, and not made 
known to us by any special revelation, 
are nevertheless as certain, definite, 
and unchanging, as the fact of man's 
own existence ; and consequently those 
facts and laws are as universal in their 
application, and divine in character, 
as if they had been the subject of a 
supernatural revelation to man. All 
truths, from whatever source our 
knowledge of them is obtained, pro- 
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ceed from God, are necessarily con- 
sistent with each other, and have an 
equal claim on our acceptance, and on 
our obedience to the commands which 
they imply. It is indeed one of the 
highest privileges of science to add to 
the stock of truths, aiid to trace the 
established relations subsisting among 
them ; and one 'of the greatest plea- 
sures attending its pursuit is the con- 
stancy and directness with which every 
newly discovered fact leads us up to 
God, as the centre and regulator of 
creation. Had the facts of science 
been inaccessible to the scrutiny and 
reason of man, they would then have 
been fit objects for a supernatural re- 
velation, seeing that knowledge of 
them is in so many ways necessary for 
our guidance to happiness. But, con- 
stituted as we are with faculties that 
delight in observation and in tracing 
out the relations of all created objects 
to each other and to ourselves, the 
revelation of scientific truths without 
any effort on our part for their dis- 
covery, would have deprived man of 
the noblest field for the exercise of his 
intellectual powers, and of the strong- 
est stimulus to exertion. As an ex- 
position of the works and laws of 
God, science has the strongest claim 
upon the reverent attention of every 
reflecting and religious mind ; because, 
on our knowledge of these laws, and 
the squaring of our conduct by them, 
our welfare, progress, and happiness 
are in no small degree dependent. 
Till this grand truth shall be fully un- 
derstood, and kept constantly before 
our eyes as a guiding principle, science 
will never occupy its true position, or 
confer those advantages on the human 
race which it is capable of affording. 
Instead of being opposed to each other, 
science and religion are identical in 
nature and origin ; and it is a libel on 
the God of Truth to disparage the facts 
of science as unworthy of regard, see- 
ing that it is only through them that 
the laws which He has appointed for 
the regulation of both the animate and 
inanimate world can ever become 
' known, or rendered applicable to our 
farther improvement as phy8ical,moral, 
religious, and responsible beings. 



I have entered at some length into 
this subject at the outset, because the 
view which the reader entertains con- 
cerning it must exercise no small in- 
fluence on the spirit in which he will 
receive the information placed within 
his reach, and on the willingness with 
which he will be disposed to ctct upon 
the rules deducible from it. If he 
shall regard all scientific truths and 
inferences merely as ingenious specu- 
lations, having no higher origin than 
the imagination of a fallible human 
creature, and as carrying with them a 
merely human sanction, he will natu- 
rally think it of little practical im- 
portance whether his habitual conduct 
be directed in accordance with their 
dictates or not : whereas, if he shall 
regard the laws of physiology and of 
all other departments of nature as fur- 
nishing plain and unequivocal indica- 
tions of the divine will, the motives 
to their study and regular observance 
will appear no longer a matter of 
indifference, but a positive duty, 
ranking among the most important of 
our moral and religious obligations. 
Rightly considered, the neglect of 
health, or its deliberate sacrifice in the 
pursuit of business, pleasure, or am- 
bition, or even in excessive exertion 
for the purposes of benevolence, is as 
clearly a breach of moral duty as sui- 
cide itself. The only difference is in 
degree ; and the punishment it entails 
is frequently of the severest kind — ir- 
remediable disease, loss of reason, or 
■death. Proofs and examples of this 
unfortunately abound in society. For 
instance, several cases of permanent 
imbecility from excessive study have 
come under my own observation, and 
similar cases are found in almost every 
asylum for lunatics. The frequency 
with which naturally strong and well- 
constituted men are observed to break 
down from. exhaustion in the midst of 
a prosperous career, furnishes another 
lamentable confirmation of my doc- 
trine that many fall victims who might 
have enjoyed a long life of active and 
useful exertion, had they paid that 
reasonable regard to the laws of health 
which common prudence recommends, 
and which more enlightened views of 
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religion would even have enforced 
upon them as a saered duty. It can- 
not therefore be too deeply impressed 
upon the public mind that disease and 
pain are aberrations from the normal 
condition of the universe. Their pre- 
valence to such an extent as man- 
kind at present endure, forms no 
necessary part of the plan of crea- 
tion, but is the result of the neglect 
of certain laws, which, when observed, 
maintain the organism in health and 
strength. Our knowledge is as yet 
too limited to enable us to understand 
these laws in ail their details, but we 
cannot on this account deny their ex- 
istence and efficacy. Every, day is add- 
ing to our experience, and every day 
is thus tending to remove the darkness 
which obscures our full comprehension 
of them. Even the mystery which shed 
80 much additional horror over the 
ravages of cholera is being dispelled 
by the light of recent investiga- 
tion. '< Cholera/' says the Registrar- 
General, **iB a health-inspector that 
speaks in language which nobody can 
misunderstand : it visits the prisoner 
in the hulks on the polluted river; 
the neglected lunatic in his cell ; the 
crowded workhouse ; the sides of stag- 
nant sewers ; the undrained city ; the 
uncleansed street ; the cellars and the 
attic, as well as the fair open quarters 
which strangers frequent and admire. 
The oversights, the errors, the crimes 
of persons who, in responsible offices, 
have charge of the health and life of 
man, are proclaimed aloud by this in- 
exorable voice." * Thus, it is main- 
tained, cholera, like the plague of 
former times, is the result of man's 
own ignorance or neglect; and the 
same assertion might be made of most 
other ills which afflict humanity. 
Influenced by these and similar con- 

* Quarteriy Return of the Registrar- 
General, ending Nov. 80, 1849.-7See also 
an able and earnest pamphlet entitled 
"* The Cholera no Judgment 1 The Efficacy, 
Philosophy, and Practical Tendency of the 
1 1 Prayer by the Archbishop of Canterbury, 
jj ordered to be used during the Prevalence 
,, of Cholera, examined in a Letter to the 
It lUght Hon. the Earl of Carlisle." London, 
1849. 



siderations, and regarding the divine 
origin of the physiological laws as 
the feature which gives them their 
paramount interest and importance, I 
shall, in the following chapters, con- 
stantly endeavour to exhibit the rela- 
tion subsisting between the rules of 
conduct which I have occasion to re- 
commend, and the particular laws of the 
organism from which those rules are 
deduced, and which give them, when 
correctly deduced, the character of 
divine comfnandt. It is only by clearly 
understanding this relation, that the 
reader can fully appreciate the nume- 
rous applications of physiological prin- 
ciples to the prevention of suffering 
and the furtherance of human im- 
provement, and feel the conviction 
that the recommendations offered for 
his guidance really rest on the foun- 
dation of nature, and are backed by an 
authority far higher than that of any 
created being. Hence, while I am too 
deeply sensible of my own ignorance 
and fallibility, to claim the slightest 
deference to any opinion of my own, 
apart from its accordance with nature, 
I feel amply justified in demanding 
the most implicit regard for, and ob- 
servance of, every rule which can be 
shewn to have truth for its basis, and 
the sanction of the Creator for its au- 
thority. When a principle or precept 
rests on doubtful evidence, it would be 
mere presumption to claim unques- 
tioning obedience to its dictates. But 
many of the laws of physiology are 
so fully demonstrated as to leave no 
room for hesitation on that score. It 
is quite ascertained, for example, that 
the lungs and the function of respira- 
tion are constituted with reference to 
breathing a perfectly pure air, and that 
in proportion as the purity of the air 
we breathe is imperfect, it becomes 
unfit for the purposes of health and 
life. God having established this rela- 
tion as a fact unalterable by us, we 
are bound, as rational and moral be- 
ings, not only to shape our conduct in 
conformity with it, but to inculcate its 
close observance upon all over whom 
we may have any legitimate influence. 
To this extent we have a divine warrant 
for our proceedings ; because the facts 



?4 



STRUCTURE AND FUNCTIONS OF THE SKIN. 



and principles, and the rules deduced 
from them, are alike universally re- 
cognized to be true. The divine com- 
mandf enjoining every human being 
to breathe pure air, is clear and au- 
thentic. But it is otherwise when we 
proceed, for example, to recommend 
particular articles of food or clothing 
in preference to others ; because our 
knowledge of their individual pro- 
perties and adaptations is still so 
imperfect, that we have no longer 
the same absolute certainty to rest 
upon, and, therefore, are no longer 
entitled to demand the same implicit 
assent and obedience as before. All 
we can do In such circumstances is 
to state our experience and opinions, 
and the grounds on which our precepts 
are founded ; and to leave the reader 
to form his own opinion of their prac- 
tical value, and to act upon them or 
not as he sees properi Nor is this an 
unimportant service. By substituting 
rational probability for entire obscu- 
rity and neglect, and by honestly 
avowing our ignorance, we may confer 
an immediate benefit, and shall cer- 
tainly prepare the way for an in- 
crease of our knowledge, and the safer 
regulation of our future conduct. I 
am the more anxious to adhere through- 
out to the order of nature, both on 
account of the deep interest insepar- 
able from tracing up every fact and 
law to its divine origin, and because 
many of the valuable treatises which 
have already appeared on the subjects 
of health and education, have failed 
to produce an adequate impression on 
the public mind, chiefly from their 
doctrines and recommendations having 
been made to rest on mere opinion or 
experience, without even an attempt 
being made to exhibit their relation 
to the physiological or divine laws, by 
which alone their fitness or efficiency 
could be satisfactorily established, 
their high authority made manifest, 
and a principle obtained for applying 
them under every variety of circum- 
stances.'^ 



* For additional observations by Dr 
Combe on the subject of this chapter, see 
Letter on the introduction of religion into 



CHAPTER IV. 

STBUCTUBE AND FUNCTIONS OF 
THE SKIN. 

In selecting the organs and functions 
to be treated of in this volume, I have 
been guided partly by their intrinsic 
importance with relation to the well- 
being of the animal economy ; and 
partly by the comparative ignorance 
which prevails in regard to them, and 
the extent to which they are under 
our own control. As characterized by 
all these features in a very high de- 
gree, I shall commence with an ex- 
planation of the structure and func- 
tions of the skin. 

The skin is that membranous cover- 
ing which is spread over the whole 
surface of the body, and which serves 
to bind together, and to protect from 
injury, the subjacent and more delicate 
textures. In different animals, and 
at different parts of the body^ it as- 
sumes different appearances. It is 
smooth, soft, and delicate in youth, 
and in females ; firmer and more re- 
sisting in middle age and in males ; 
flabby and wrinkled in old age^ and 
after disease ; puckered or disposed in 
folds in places that admit of extensive 
flexion, as over the finger-joints and 
in the palm of the hand ; and thick 
and horny where it is subjected to the 
influence of pressure, as in the soles of 
the feet. 

The structure of the skin, like that 
of every other part of the animal 
frame, displays the most strikingproofs 
of the transcendent wisdom and benefi- 
cence of the great Creator. Though 
simple in appearance and in design, 
it is a compound and elaborate texture, 
and is the seat of a variety of func- 
tions. In a general way, it may be 
described as composed of two layers of 
membrane, viz., the thin Bcarfskin or 
cuticle, and the thick true akin or cutis, 
which lies under the other, and di- 
rectly envelopes the body. In a 

common schools, in his Life and Corres- 
pondence, pp. 501-9. The Letter has been 
published separately. 



STRDCTDRB OP THE OUTICLB. 



86 



f the 






of thsH coDBtitueat p&rta ; but In & 
work like the preMDt, intended chieflj 
for tbe Don-profeaslonal reader sad far 
prwtieal purposee, it will be more in- 
Ung' and iastructive to confine 
lives to Bucb & genenl view of 
Unre and fuoctioiu of the skin 
a ba aasilj understood by every 
iatelligeot person, and made available 
in the ordinary management of our- 
lelveB and our tkmilisB. For tbis rea- 
I KID, iiutaad of beginning with the 
canaideratlon of the internal layer or 
akin, ai a aciantlfic auatomiit 
1 do, I ihall adapt the plainer 
method of comaiencing withthecatide. 




dcpidled Ujer 



e. The intenul and i 

d. The papUlB. Hhlch we here Been u 
■odatdd In pain, and rorm parallel rovn be 
tween whiclt a peripLratoTj duct paasei t 
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The cvtitle, tearf~iHn, or epidtmit 
(from in, upon, and lif^ui, the akin), 
ia the external Uyec of the ekin, and 
ie that which u ruaed in blisters. 
(See fig. 1, a b.) To the naked 
it appears to be a thin contmuoui 
membrane, destitute of organizatioii 
and withont either blood-vessels o 
nerves. When cut or torn it neither 
bleeds nor feels pain. It is secre 
in a fluid aCata by the outer surfaci 
the true skin, or rather by a t 
glutinous layer covering it, which 
received the name of tin basement 
primary membrane. On this lie, wi 
out any definite line of demarcation, 
a vast number of minute granules or 
nuclei, which are gradually converted 
into cells ; and these, bj aggregatioi 
are in their turn converted into a coi 
tinuous membrane. Fresh cells being 
constantly formed, the previous i 
ore gradually pushed outwards, and 
alowly lose their moisture as I' 
approach the surhce. In tbis way 
epidermic strata of difTerent physic^ 
properHee are fbrmed, and of then 
tliree may, in general, be readily 
distinguished ; namely, the Internal, 
which is moist and so'ft ; the middle, 
which is stUl moist, but has hacoi 
tough ; and the third, which is dry ai 
bomy. In this last the original poly- 
gonal ceUshave been dried up intothin 
flattened scaloH, which friction readily 
detaches from the surfhce as a bran- 
like dust. The cells and scales ar 
piled one above anothej that they 
overlap each other in every direction ; 
and, as they adhere strongly together, 
they constitute a firm, denee, and ' 
most impermeable membrane, which 
is so closely applied to the surface of 
the cutis that it shews exactly the elevi 
tions and depressions which exist upr 
It. Along with the nuclei which ai 
trensfarmed into the epidermic cell 
certain coloured grajiuLes are secretei 
which become incorporated with the 
cells, and giic the skin its darke ~ 
lighter hne. They appear of a dei 
tinge in the freshly deposited layers of 
the epidermis,whichare yet moist, than 
in the dry flattened scales of the si 
face; and are very niunerons in t 
dark races of mankind, especially In 
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the negro, where they are occasionally 
aggregated in groups so as to form 
trae pigmentKsells, similar to those of 
the eye. 

It was long a matter of dispute 
whether the cuticle be perforated with 
pores or not. The fact of its giving 
passage outward to the perspiration, 
and also inward to substances rubbed 
upon its external surface, seemed to 
indicate the affirmative, but many of 
the older physiologists were in4uced 
to question their existence, from the 
difficulty of accounting for the con- 
finement of the fluid of a blister. It 
is now, however, fully ascertained that 
the epidermis is traversed by an in- 
finite number of minute tubes, belong- 
ing to two sets of glands, namely 
those which secrete the perspiration, 
and those which yield the sebaceous or 
fatty matter with which the skin is 
lubricated. With the aid of a magni- 
fying glass, the excretory orifices of 
the former may readily be recognised 
on the palm of the hand, as small fun- 
nel-shaped depressions on the crests 
of the ridges ; while the openings of 
the ducts of the latter are well seen on 
the nose and forehead. The compres- 
sion which the spiral tubes undergo in 
the substance of the epidermis from its 
tense state when raised in blisters, to- 
gether with the collapse of the ragged 
ends of the ducts, when stretched and 
torn by this separation of the cuticle 
from the cutis, afford a sufficient ex- 
planation of the complete retention of 
the serum. 

The structure of the cuticle is thus 
in admirable harmony with its uses. 
Placed as an insensible intermedium 
between external objects and the deli- 
cate nervous expansion on the surface 
of the subjacent true skin, it serves as 
a physical defence against friction ; 
and while, by impeding evaporation, 
it preserves the true skin in that soft 
and moist state which is essential to 
its utility, it also, by impeding, but 
not absolutely preventing, absorption, 
enables man to expose himself with- 
out injury to the action of numerous 
agents, which, but for its protection, 
would immediately be imbibed, and 
cause the speedy destruction of health 



or life. This is remarkably exempli- 
fied in several trades, where the work- 
man is unavoidably exposed to an 
atmosphere loaded with metallic and 
poisonous vapours, or obliged to handle 
poisonous substances ; and where, with- 
out the intervention of the cuticle, the 
evils to which he is subjected would 
be aggravated a hundred-fold. The 
cuticle thus very much resembles a 
coat of varnish spread over the true 
skin for its protection, skilfully con- 
trived to allow the free passage out- 
wards of the cutaneous secretions, and 
to impede the passage inwards of dele- 
terious substances. Being destitute of 
nerves, it is not hurt by the direct 
contact of external bodies ; and being 
very thin, it blunts without impairing 
the distinctness of the impression made 
on the nerves of sensation. The ne- 
cessity of this blunting effect becomes 
very obvious when the cuticle is 
abr^ed, or removed by blistering. 
The surface below is then found to be 
too tender and irritable for the exer- 
cise of touch, and conveys scarcely any 
other sensation than that of pain. 

For the same reason, those parts of 
the skin which are most exposed to 
pressure and friction, such as the palms 
of the hands and soles of the feet, are 
provided with a thicker cuticle to de- 
fend them from injury. The greater 
thickness of the cuticle in such situa- 
tions is manifestly the intentional work 
of the Creator, for it is perceptible 
even at birth, before use can have ex- 
ercised any influence. Indeed, were 
the tender skin not so protected, every 
violent contraction of the hand upon 
a rough and hard surface, and every 
step made on uneven ground, would 
cause pain, and disable us for exertion. 
By another beneficent provision, 
calculated to afford increased protec- 
tion according to the necessities of the 
individual, it happens that, when a 
part is much used, the cuticle covering 
it grows thicker and thicker within 
certain limits, till in extreme cases it 
grows as thick, hard, and resisting as 
horn. It is this thickening of the epi- 
dermis on the lady's finger that alone 
enables her to wield with impunity 
that important instrument the needle. 
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And it iB the same thickening that fits 
the blacksmith and the mason, the 
stone-breaker and the boatman, to ply 
their trades, without that painful blis- 
tering which the young apprentice or 
unaccustomed labourer so regularly 
undergoes, and which must have con- 
tinued to recur for ever, had the cuticle 
been organized with blood-vessels and 
nerves, or not subjected to this law of 
becoming thicker wherever increased 
protection is required. 

Another modification of the cuticle 
to suit peculiar circumstances, is that 
observed in the nailsi These belong 
to the cuticle, and separate with it ; 
and, like it, they have no visible blood- 
vessels or nerves, and may be cut or 
bruised without pain. When the hand 
or foot is macerated in water, the nails 
and the cuticle shew their identity of 
organization, by separating together 
from the dermis or true skin below. 
Bat although insensible themselves, 
the nails, by conveying the impression 
of external objects to the numerous 
nerves which are ramified below their 
internal surface, constitute one of the 
most delicate organs of touch, and re- 
cognise asperities which escape the 
feeling of the pulps of the fingers. 
Like the cuticle they serve also to pro- 
tect the subjacent parts ftrom injury ; 
&nd, accordiQgly, in those lower ani- 
mals whose manner of life subjects 
their feet to continual pressure, and 
requires no nice exercise of touch, 
Nature has provided horny and resist- 
ing hoofs for their protection, instead 
of merely a thickened epidermis. 

But in order to produce thickening 
of the cuticle, exercise must be gradual, 
and not too severe. If, for example, 
a pers<m takes a very long walk, rows 
a boat, or makes use of a heavy ham- 
mer, for a few hours, without having 
been accustomed to such labour, there 
is no time for the cuticle to thicken, 
and strengthen itself for the unusual 
friction. The parts below, being in- 
adequately protected, become irritated 
and inflamed, and throw out on their 
surface a quantity of watery fluid or 
wrumy which raises up the cuticle in 
blisters, and, by making it painful to 
continue the pressure, obliges the per- 



son to desist from an exercise which, 
if continued, would evidently soon 
alter the structure of the sentient ner- 
vous filaments, and for ever unfit them 
for their proper uses : So that even 
in this result, beneficence and wisdom 
are prominently displayed. 

As already stated, the cuticle is re- 
markable also as being the seat of the 
colour of the skin. The colouring 
matter forms, as we have seen, an ori- 
ginal constituent part of the epider- 
mis, but, from its being so much more 
apparent on the inner and moister 
epidermic surface, many physiologists 
have been induced to describe the 
freshly deposited layer of the epider- 
mis as a separate membrane — the so- 
called mucouB eoat or pete mucosum. 
The deposit of colouring matter varies 
in different individuals, and in dif- 
ferent races. It is nM>re abundant in 
the brunette than in the blonde, in the 
negro than in the European. As a 
general rule, it is increased by the 
stimulus of light and heat ; the com- 
plexion becoming dark in summer 
from its increased secretion, and re- 
lapsing in to paleness on the approach of 
winter, when the stimulus of the solar 
light and heat is withdrawn. In some 
individuals no colouring matter is de* 
posited ; and even in the negro it is 
occasionally wanting. Such persons 
are termed Albinos, and are generally 
remarkable for feeble powers of mind 
and body. It sometimes happens that 
the colouring matter is abnormally 
secreted in greater abundance by one 
part of the skin than another, and the 
cuticle is then mottled over with dark 
sulphur or liver-coloured patches. The 
cause of this increase depends on some 
particular condition of the system, — 
such, for instance, as the state of preg- 
nancy, — and accordingly it is observed 
that the patches disappear with the 
peculiar condition which produced 
them. It has also been remarked, that 
the browning effects of the sun and 
air on the human skin are peculiar to 
a state of health ; and Dr Prout thinks 
he has noticed that individuals with a 
deep scrpfulous taint do not readily 
become sun-burnt. It is probable, how- 
ever, that the grounds of this remark 
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lie in the simple fact that persons in 
feeble health are rarely so much ex- 
posed, as the strong and robust, to the 
solar influence. The dark colour in 
the negro has been supposed to di- 
minish the heating influence of the 
sun's rays in tropical climates, from 
the higher radiating power which is 
possessed by a black than by a light 
surface. But there is reason to doubt 
the soundness of the theory at least ; 
for black is well known to excel in 
absorbing as well as in radiating heat, 
and the experiments of Dr John Davy 
and others in Africa and other warm 
climates seem to shew, that the tem- 
perature of the dark-coloured natives 
does not materially differ from that 
of Europeans* under the same circum- 
stances. 

The inmost layer of the epidermis is 
the seaib of the beautiful and variegated 
colouring observed in the skins of 
many fishes and other animals, in which 
it has often a high and almost metal- 
lic splendour. 

Let us now direct our attention to 
the true akiUf eutiSt or dermis^ which 
both in structure and functions is far 
more important than the cuticle. The 
cutis (fig. 1, e) is a complicated net- 
work of fibres interlaced in every di- 
rection, possessed of great extensibility 
and elasticity, so that the skin readily 
accommodates itself to the shape and 
varying degrees of protrusion of the 
subjacent organs. The meshes formed 
by the interlacing of the fibres are 
much more compact and dense on the 
external than on the internal surface 
of the cutis. On the latter they open 
up into cells or areokBf which contain 
the subcutaneous fat (fig. 1, /) ; and 
some fibres, stretching deeper inwards 
and forming connections with sub- 
jacent organs, serve to bind down the 
skin, while, at the same time, they 
allow it a certain degree of motion. 
The subcutaneous fatty layer varies 
in thickness in difPerent parts of the 
body. On the scalp it is about a line 
in thickness, and, as a general rule, 
from two to four lines over the rest of 
the body. Occasionally, however, it 
forms a stratum an inch thick ; but in 



some parts of the body, such as the 
hands and feet, where such accumula- 
tion would be very inconvenient, no 
great deposit ever takes place. Its use 
is to give roundness to the form, and 
to protect the subjacent delicate struc- 
tures from injury. The latter of these 
purposes is beautifully exemplified 
in the soles of the feet, where the 
dense fatty layer acts like a cushion 
and prevents the delicate vessels and 
nerves from being injured by pressure. 
The subcutaneous fat is likewise use- 
ful in assisting to retain the heat of 
the body. Partly from its being a 
bad conductor of caloric, and partly 
from its serving as a store of heat-pro- 
ducing aliment for the body, it enables 
corpulent persons to withstand the ac- 
tion of cold longer than spare indivi- 
duals.* 

The true skin, when deprived of the 
epidermis, appears to the naked eye as 
a smooth even membrane; but when 
viewed with a magnifying glass, its 
surface presents innumerable small 
elevations, with minute pits or de- 
pressions interposed. The elevations 
(fig. 1, d) are the papilkB of the skin, 
the depressions the openings of the 
ducts of the sebaceous and perspiratory 
glands. 

The papillsB constitute the external 
organ of touch or feeling, whence the 
impressions received from outward 
objects in contact with them are trans- 
mitted through the nerves to the brain. 
They consist of small pyramids (fig. 1, 
d)y on an average about ■s\f of a line 
in height, but varying in size in differ- 
ent parts of the body. The largest are 
in the soles of the feet, where a height 
of from ,^7 to ^ of a line is attained ; 
while the smallest — in the female cheek 
— are only ^ of a line in elevation. 
In some parts of the body, too, they 
are more numerous than in others; 
being at certain places so closely set 
that their bases touch, while at others 
they are separated by spaces equal 
to the areas of their bases. 

The papillae contain the peripheral 
extremities of the cutaneous vessels 
and nerves. The blood-vessels which 

* Se& the author's work on DigesUon and 
Diet, 9th edition, pp. 14, 86. 
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sapplj the skin, give off, in traversing 
its substance, numerous branches to 
the sebaceous and perspiratory glands, 
&nd on reaching the surface spread 
out into a fine vascular network, 
through the meshes of which the 
papillaB penetrate ; the sizes of the 
apertures which permit their passage 
being in general regulated by the areas 
of their bases. Each papilla, according 
to its size, receives one or more small 
blood-vessels, which penetrate to the 
apex, and there bend upon themselves 
to return to join the vascular expansion. 
In the same way, every papilla re- 
ceives at least one nervous twig, and 
a nervous expansion equal to that of 
the vascular is formed. The dermis 
is thus so abundantly supplied with 
blood and nervous threads, that, for 
practical purposes, it may almost be re- 
garded as composed of blood-vessels 
and nerves alone ; and it is important 
to notice this fact. The universal and 
equal redness of the skin in blushing 
is itself a proof of great vascularity ; 
but a still stronger consists in our 
being unable to direct the point of 
the finest needle into any spot with- 
out puncturing a vessel and drawing 
blood. The same test proves the equal 
abundance of nervous filaments in the 
skin : for not a point can be punctured 
without transfixing a nerve and caus- 
ing pain ; and it is well known that, 
in surgical operations and accidental 
wounds, the chief pain is always in 
the skin, because it is profusely sup- 
plied with nerves on purpose to serve 
as an instrument of sensation. 

In addition to its functions of pro- 
tecting the subjacent parts, and afford- 
ing a support for the network of ves- 
sels and nerves, the skin performs the 
duties of a secreting organ, and as such 
its importance to the well-being of 
the organism cannot well be over- 
estimated. For a long time the per' 
fpiration or sweat was considered to 
be simply an exudation of the watery 
portion of the blood from the very 
minute ramifications of the blood- 
vessels ; and hence the fact of the skin 
being extremely vascular was sup- 
posed to be a perfectly sufficient ex- 
planation of the origin and large quan- 



tity of the matter thus thrown out of 
the system. This, however, is a very in- 
correct view of the subject. The sweat 
is not a mere watery exudation, but a 
distinct secretion effected by glands, 
or small bodies of a glandular nature, 
expressly provided for the purpose. 
Each consists of a minute tube, which 
commences with a blind end in the 
subcutaneous fatty layer, where it 
forms a number of convolutions (fig. 1, 
/.) It then passes in a gentiiy waving 
or spiral line through the cutis, and tra- 
verses the epidermis in a compressed 
spiral course (h h,) The number of 
windings which the duct describes in 
the epidermis varies with the thick- 
ness of this membrane, from one 
where it is thinnest to about twenty in 
the heel. The length of the con- 
voluted portion in the fatty layer when 
unravelled, is estimated by Krause at 
f of a line, and that of the remainder 
•varies with the thickness of the tissues 
it has to traverse. The spiral course 
through the epidermis is probably a 
mere physical result, dependent on the 
drying up and consequent condensa- 
tion of the epidermic layer. 

No part of the surface of the body is 
unprovided with perspiratory glands, 
but both their number and size vary 
in different regions. They are largest 
in the groin and armpit, are most 
numerous in the palms of the hands 
and soles of the feet (where, as already 
observed, their orifices may easily be 
recognised on the summits of the rid- 
ges), and fewest on the back. Ac- 
cording to Krause, the extreme num- 
bers are 2736 per square inch on the 
palms, and 417 on the back. 

SuppoHng the body to present a 
superficial surface o£ 15 square feet, 
French measure, Krause estimates the 
total number of perspiratory glands to 
amount approximatively to 2^00,000, 
exclusive of those of the armpit, which 
from their comparatively large size 
he places in a different category ; and, 
including them, he calculates the 
whole perspiratory apparatus to re- 
present a glandular mass of nearly 
four cubic inches,* equal in size to 

• Wagner's Handworterbuch der Physio- 
logie, YoLii. p. 181. 
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about I of the mass of the kidneys, 
but having in proportion considerably 
less secreting power, from their struc- 
ture being much less compact. But all 
such estimates must be received more as 
matters of curiosity than as positive 
knowledge, and this will be evident 
on comparing Mr Wilson's calculation 
of the number of the glands with that 
of Erause. He estimates them on an 
average at 2800 in the square inch, and 
the length of each tube at ^ of an inch. 
** Now," says he, "the number of square 
inches of surface in a man of ordinary 
height and bulk is 2500 ; the number 
of pores, therefore, 7,000,000, and the 
number of inches of perspiratory tube 
1,750,060, that is, 145,833 feet, or 
48,600 yards, or nearly twenty-eight 
miles."* This more than doubles the 
estimate of Krause, who, however, 
seems to have been very careful in 
fixing their number on different parts 
of the skin, and in drawing an aver- 
age from the data thus obtained. The 
conclusions, then, though of little 
practical value, are still useful in im- 
pressing very forcibly on the mind the 
importance of the exhaling function 
of the skin. 

From the orifices of the perspiratory 
ducts the perspiration is constantly 
escaping as an invisible vapour, which 
however is made apparent by conden- 
sation when the skin, especially that 
of the hand, is brought into contact 
with a cold polished surface. When the 
body is heated by exercise, the action 
of the glands is so much increased that 
the air can no longer take up the whole 
of the secretion as a vapour, and it 
then appears issuing from every pore 
as liquid sweat. Viewed as an exhalant, 
therefore, the skin cannot fail to be re- 
garded with great interest, from the 
constant influence which it exerts over 
the welfare of the animal economy. But 
few have any just notion of the a,ctual 
extent and importance of the exhala- 
tion, such as we shall now attempt to 
exhibit it. 

During the whole period of life, 
the body is in a state of constant de- 
cay and renovation, and when the due 

• On Healthy Skio, 3d ed. p. 63. 



balance between these processes is in- 
terfered with the health immediately 
suffers, and fatal consequences often 
ensue. The skin, the kidneys, the 
bowels, and the lungs, constitute the 
channels or outlets by which the 
waste matter is removed ; and the 
excretion by the skin, though fre- 
quently unnoted, is as essential to 
the well-being of the organism as that 
through any of the other channels. 
In the ordinary healthy state of the 
body, no cutaneous exhalation is seen, 
but the skin is felt to be soft and 
slightly moist. If, however, a cool and 
well-dried mirror is brought nearly 
into contact with its surface, moisture 
is speedily observed to gather upon 
it, proving that in reality an exhala- 
tion of vapour is constantly going on. 
The same fact is made apparent, as 
Mr Faraday has recently shewn, by 1 
the shadows which vapours may be 
made to throw, and it is more famili- 
arly proved by the speedy impregna- 
tion of flannels or other clothes in 
contact with the skin, indicated by the 
peculiar dampness and smell which it 
imparts to them. Being invisible and 
impalpable, this, the usual form of ex- 
halation, is called the insensible per- 
spiration, to distinguish it from that 
more copious and fluid secretion which, 
as we have said, is produced under 
severe exercise or the influence of great 
heat, and which, being both visible and 
tangible, is called sensible perspiration 
or sweat. 

But physiologists do not in general 
regard the perspiratory glands as the 
sole agents concerned in producing 
the cutaneous exhalation ; and Valen- 
tin* and Krause t have entered into 
elaborate calculations to show ' that 
the evaporating surface presented by 
the combined areas of the excretory 
orifices could furnish only about f of 
the quantity of the ordinary insensible 
perspiration. Hence these physiolo- 
gists infer that the greater part of 
this exhalation traverses the skin by 



• Lelirbuch der Physiologie, 3d ed.. vol, 
i. p. 619. 

t In Wagner's Handworterbuch der 
Physiologia, voL ii., Art. Haut. 
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the physical process of evaporation, 
and that the chief use of the perspira- 
tory glands is to secrete the sweat, 
when by exercise or any other cause 
the necessity for cataneous excretion 
becomes greater than can be satisfied 
by the insensible perspiration. Krause 
has shown that although water can- 
not trarerse the epidermis in its liquid 
form, it readily passes through it in the 
state of vapour; a fact exemplified in 
the drying up of the body after death, 
and the formation of natural mummies 
in some burial-vaults. Had the struc- 
ture of the epidermis allowed the free 
passage of liquids, the surface of the 
skin would have been constantly cold 
and moist, or the great evaporation 
woald have dried up the body, to an 
extent incompatible wltii the continu- 
ance of life. 

The evident importance of the cu- 
taneous exhalation to the welfare of 
the system at large, has led to many 
attempts to form an accarate estimate 
of its amount ; but so many difficulties 
have stood in the way of obtaining 
precise results, and the difference in 
different constitutions, and even in the 
same person at different times, is so 
great, that we must be satisfied with 
an approximation to the truth. Among 
the first inquirers whose accuracy can 
be in any degree relied on, Sanctorius 
deserves to be honourably mentioned. 
With a zeal and perseverance worthy 
of greater success, he carefully weighed 
himself, his food, and his excretions, 
in a balance, every day for thirty years, 
and came to the conclusion that five 
out of every eight pounds of substances 
taken into the system pass out of it 
again by the skin and lungs, leaving 
only three to pass off by the bowels 
and kidneys. The celebrated Lavoisier 
and M. Seguin afterwards entered on 
the same field of inquiry, and with 
more satisfactory results, as they were 
the first to distinguish between the 
cutaneous and pulmonary exhtdations. 
M. Seguin shut himself up in a bag of 
glazed taffeta, which was tied over his 
head and provided with a hole, the 
sdges of which were glued to his lips 
with a mixture of turpentine and 
pitch, so that the pulmonary exhala- 



tion might be thrown out and the 
cutaneous alone be retained in the 
bag. He first weighed himself and 
the bag in a very nice balance, at the 
beginning of the experiment ; then at 
the end of it, when he had become 
lighter in proportion to the quantity 
of exhalation thrown out by the breath- 
ing; and lastly, he weighed himself 
out of the bag, to ascertain how much 
weight he had lost in all ; and by sub- 
tracting the loss occasioned by the 
lungs, the remainder of course ex- 
hibited the amount carried off by the 
skin. He attended minutely also to 
the collateral circumstances of diet, 
temperature, &c. ; and allowance be- 
ing made for these, the results at which 

he arrived were the following : 

The largtit quantity of insensible 
perspiration from the lungs and skin 
together, amounted to thirty-two grains 
per minute ; three ounces and a quar- 
ter per hour; or five pounds per 
day. Of this, the cutaneous consti- 
tuted three-fourths, or sixty ounces in 
twenty-four hours. The gmallest quan- 
tity observed amounted to eleven 
grains per minute, or one pound eleven 
and a-half ounces in twenty-four 
hours, of which the skin furnished 
about twenty ounces. The medium 
or average amount was eighteen grains 
a minute, of which eleven were from 
the skin, making the cutaneous perspi- 
ration in twenty-four hours about 
thirty-three ounces.* When the extent 
of surface which the skin presents (cal- 
culated at 2600 square inches) is con- 
sidered, these results do not seem ex- 
travagant, while they render it abun- 
dantly evident that exhalation must 
be a very important function of the 
skin ; and although the precise amount 
varies with circumstances, they make 
it certain that in health the cutaneous 
and pulmonary exhalations are fre- 
quently more abundant than the united 
excretions of both bowels and kidneys. 
According as the weather becomes 

* These calcalatbns are in old French 
weight, in which the ounce is about the 
same as the troy ounce, and the lb. contain- 
ing ] 6 oz. is a fourth more than the troy lb. 
which contains 13 os. 
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undertaken by other organs when the 
action of the skin is checked, and to 
which is owing the increasei of their 
excretions then observed to take place. 
One of the most obvious illustrations 
of this reciprocity of action of the 
various organs is aiforded by any con- 
vivial company seated in a warm room 
in a cold evening. The heat of the 
room, the food and wine, and the ex« 
citement of the moment, stimulate the 
skin, cause an afflux of blood to the 
surface, and increase in a high degree 
the flow of the insensible perspiration ; 
which thus, while the heat continues, 
carries off an undue share of the fluids 
of the body, and leaves the kidneys 
comparatively at rest. But the mo- 
ment the company goes into the cold 
external air, a sudden reversal of ope- 
rations takes placb ; the cold chills the 
surface, stops the perspiration, and 
directs the current of the blood towards 
the internal organs, which presently 
become excited — and, under this exci- 
tation, the kidneys, for example, will 
in a few minutes secrete as much of 
their peculiar fluid as they did in as 
many of the preceding hours. But 
the essential and vital part of the func- 
tion of an organ cannot so readily 
be thus transferred, and seldom takes 
place except in cases of actual disease. 
We are not therefore surprised to be 
told by Lehmann, as the result of his 
numerous experiments, that he found 
the quantity of solid matter contained 
in his urine no greater in winter than 
in summer, although during the latter 
season its quantity was much less, 
owing to the increased action of the 
skin.* The case however is different 
when the vital action of an organ is 
disturbed. When this is the case with 
the skin, disease of some internal or- 
gan follows as an unavoidable conse- 
quence, and the secretions of the 
affected organ are altered in quality 
as well as in quantity. The reverse 
of this, again, is common in diseases 
obstructing the secretions of internal 
organs ; fijr the 'perspiration then un- 
dergoes a change, and is tinged with 

< 

♦ Lehrbuch der PhysJologischen Chemie, 
2d edition, vol. i., p. 218. 



bile, or acquires a urinary smell, ac- 
cording as the liver or kidneys are 
affected. ' 

Since the publication of the earlier | 
editions of the present work, the at- ' 
tention of the profession lias been 
strongly directed to the influence of • 
cold in* exciting disease in the kidneys \ 
as a consequence of suppressed perspi- 
ration, especially in persons of an un- > 
healthy constitution. To Dr Bright be- i 
longs the honour of having detected tlie 
unsuspected frequency andvery serious 
and often fatal nature of the di^ase 
alluded to, which is now generally 
known by the name of Bright a Diseate, 
or Granular degeneration oftke kidney f. ' 
In Dr Osborne's excellent little work 
on the subject, it is expressly stated, 
that, " on reviewing the causes of the , 
disease in thirty-six cases, in twenty'two 
individuals it could be directly referred 
to sui^pressed perspiration,^* * Dr Oa- 
borne explains this result by saying, 
that " when cold is applied over the 
whole surface in a continuous manner 
for some time, and no inflammation or ' 
general fever has resulted, then an in- 
creased secretion from the kidneys is 
usually observed ; and the necessity 
of frequent evacuations of the bladder 
during the frosts of winter, has be- 
come proverbial and is familiar to 
every one. When the suppression of 
perspiration, however, instead of be- 
ing transient, is rendered permanent, 
then permanent irritation of the kid- 
neys is produced, and, in the great 
majority of cases, the result is tlie 
disease of the kidneys now before us." ' 
Dr Christison, in like manner, admits 
the frequency of cold as the exciting ' 
cause, and makes the remarkable state- 
ment that, *^ where cold was not the 
apparent cause, I have never met with 
an instance where tlie patient could as- 
cribe his illness to any thing else,'' f Dr ' 
Prout likewise has called attention to 
the influence of a cold moist atmo- 
spiiere in producing renal disease, and 
he is of opinion that a predisposition 

• Osbomo on Dropsieg. 3d edition, p. 31. 
Lontinn, 1837. 

t Christison on Granular Degeneration 
of the Kidneys, p. 108. Edinburgh, 1840. 
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to diabetes is often acquired by re- 
siding ia a damp malarious district. 
Disordered action of the kidneys, on 
the other hand, is fVeqnently attended 
by a dry, harsh, irritable skin, and 
I a tendency to cutaneous eruptions; 
I clearly indicating that the skin and 
I kidneys stand in sympathetic rela- 
' tion to each other, imperfect action 
I of the one impairing the functions of 
I the oflier. 

The accuracy of the foregoing re- 

I marks has been strikingly confirmed 

by Fourcault's recent experiments on 

living animals. On coating the shaven 

skin of dogs vfith varnish so as to en- 

' tirely prevent perspiration, he found 

^ that the urine became albuminous as 

I soon as symptoms of suffering and 

I difficulty of breathing appeared, and 

, that the kidneys generally resumed 

their healthy action when t^e coating 

of varnish was removed.* 

The very frequent occurrence of 
bronchitis and diarrhcea (the former 
an inflammatory affection of the lining 
membrane of the lungs, and the latter 
of that of the bowels) along with 
disease of the kidneys, affords an in- 
teresting corroboration of what has 
already been stated in explanation of 
the sympathy of the excreting organs 
with each other. In eighteen out of 
thirty-six cases, Dr Osborne found 
bronchitis co-existing with the affec- 
tion of the kidneys, and in eleven 
some form of intestinal disease. lie 
justly considers, that " the co-existence 
of these affections with the disease in 
qaestion is best explained by this cir- 
cumstance — that they are all the effect 
of the one cause^ namely, suppressed 
perspiration.^* 

When the lungs are weak, and their 
lining membrane is habitually relaxed, 
and secretes an unusual amount of 
mucus or phlegm from its surface, as 
often happens in persons of an indo- 
lent lymphatic constitution, the mass 
of blood thrown inwards upon the 
lungs by cold applied to the skin in- 
creases that secretion to a high degree. 
Were this phlegm to accumulate, it 

I * C&xificB G€n6raTe8 des Maladies Chro- 
niques. Pnr!.<(, 1844. 



would soon fill up the air-cells of the 
lungs, and cause suffocation ; but to 
obviate such danger, the Creator has 
so constituted the chest, that accumu- 
lated mucus or any foreign body coia- 
ing in contact witli the lungs excites 
the convidsive effort called coughing, 
by which a violent and rapid expira- 
tion ta,kes place, with a force sufficient 
to hurry the mucus or other foreign 
body along with it; just as peas are 
discharged by boys with much force 
through short tubes by a sudden elicrt 
of blowing. Thus, especially in indo- 
lent old Indian officers, and others who 
have lived long in a warm climate, a 
check given to perspiration, by dimin- 
ishing the quantity of blood previously 
circulating on the surface, naturally 
leads very often to increased expec- 
toration and cough, or, in other words, 
to chronic'catarrh. 

As already noticed, and as we shall 
afterwards more fully see, the lungs 
excrete a large proportion of waste 
materials from the system; and the 
kidneys, the liver, and the bowels, 
have in so far a similar office. In 
consequence of this alliance with the 
skin, these parts are more intimately 
connected with each other in healthy 
and diseased action than with other 
organs. But it is a general law, that 
whenever an organ is unusually deli- 
cate, it will be more easily affected by 
any cause of disease than one which is 
sound : so that, if the nervous sysjbem, 
for example, be weaker than other 
parts, a chill will be more likely to 
disturb its health than that of the 
lungs, which are supposed, in this in- 
stance, to be constitutionally stronger ; 
or, if the muscular and fib]X)us struc- 
tures be unusually susceptible of dis- 
turbance, either from previous illness 
or from natural predisposition, they 
will be the first to suffer, and rheuma- 
tism will ensue; and so on. Hence 
the utility to the physician of an inti- 
mate acquaintance with the previous 
habits and constitutions of his patients, 
and the advantage of adapting the 
remedies to the nature of the cause, 
wlien it can be discovered, as well as 
to the disease itself. Thus, in Bright's 
disease, which bo often proceeds from 
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checked perspiration, Dr Osborne men- 
tions, that whenever he succeeded in 
restoring perspiration over the whole 
surface, he never failed to remove the 
general dropsy by which the affection 
of the kidneys is accompanied. In like 
manner, a/bowel-complalnt may arise 
fh>m a check to perspiration or flrom 
over-eating; but although the thing 
to be cared is apparently the same, 
the means of cure ought obviously to 
be different. In the one instance, an 
emetic or laxative to carry off the 
offending cause, and in the other a 
diaphoretic to open the skin, will be 
the most rational and efficacious re- 
medies. Facts like these expose in a 
strong light the ignorance and effron- 
tery of the quack, who affirms that his 
one remedy will cure every fbrm of 
disease. Were the public not as ig- 
norant as himself, their credulity 
would cease to afford to his presump- 
tion the rich field in which it now 
revels. 

The close sympathy between the 
skin and the stomach and bowels has 
often been observed ; and, during epi- 
demic influenza, it is not uncommon 
for persons of weak digestion to suffer 
as much from an affection of the sto- 
mach as others do f^om that of the 
chest. In' both instances, there is the 
some depressing sense of debility and 
illness without any violent local disease 
by which it can be accounted for, and 
in both there is often the same slow 
recovery. It is well understood, too, 
that several of the obstinate eruptions 
which appear on the face and other 
parts of the surface, owe their origin 
to disorders of the digestive organs, 
and are most successfVilly cured by 
treatment directed to the internal 
disease. Even among the lower ani- 
mals, the sympathy between the two 
is so marked as to have arrested at- 
tention. Thus, in speaking of the 
horse, Delabere Blaine says: *'By a 
well-known consent of parts between 
the skin and alimentary canal, .... 
it A>llows, in almost every instance, that 
when one of these becomes affected, 
the other takes on a sympathetic de- 
rangement also, and the condition is 
then morbid throurrhout. From close 



observation and tike accumulation of 
numerous facts, I am disposed to think, 
that so perfect is this sympathetic 
consent between these two distant 
parts or organs, that they change the 
order of attack as circumstances occur. 
Thus, when the skin is primarily af- 
fected, the stomach becomes second- 
arily so, and vice versa;** so that *' a 
sudden check to the natural or acquired 
heat of the body, particularly if ag- 
gravated by the evaporation of a per- 
spiring state," as often brings on dis- 
ease of some internal organ, as if the 
cause were applied directly to the 
organ itself.* 

It is accordingly well known that 
inaction of the "skin is one of the most 
frequent accompaniments of dyspepsia, i 
and that the restoration of its healthy 
condition is often the first sure indi- 
cation of the approaching removal of 
the digestive derangement. The per- 
spiration, as we shall afterwards see, 
contains a certain amount of lactic 
acid, one of the products of the che- 
mical metamorphoses which take place 
in the organism. But lactic acid 
is the active acid constituent of the 
gastric juice, or solvent fluid of the 
stomach. In excess, however, as has 
been shewn by Schwann, it impedes 
solution of the food; consequently, 
when from inaction of the skin a due 
amount of lactic acid is not elimi- 
nated by the surface of the body, it is 
secreted in excessive quantity by the 
mucous membranes, and its presence 
in the stomach thus gives rise to aci- 
dity and disordered digestion. This 
is the reason why exercise, by increas- 
ing the cutaneous excretion of lactic 
acid, is so signally beneficial in some 
forms of dyspepsia. 

Another consequence of the sym- 
pathy and reciprocity of action be- 
tween the skin and the internal organs 
is, that burns, and even scalds of no 
very great extent, prove fatal, by in- 
ducing internal inflammation, gene- 
rally of the intestines. By disorderinj? 
or disorganizing a large nervous and 
exhaling surface, an extensive barn 

♦ Blaine's OutHnes of the Veterfnftry 

Art, Sd edition, r». fiO. 
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caosos not only ayiolent nervous com- 
motion, bat a continued partial sus- 
pension of an important excretion ; 
and, when death ensues at some dis- 
tance of time, it is almost always in 
oonseqaence of inflammatipn being ex- 
cited in the bowels or sympathixing 
organ. So intimate, indeed, is this 
connection, that some surgeons of 
great experience, such as the late 
Baron Dupuytren of the Hdtel Dieu, 
while they point to internal inflam- 
mation as in such cases the general 
cause of death, doubt if recovery ever 
takes place when more than one-eighth 
of the surface of the body is severely 
burnt. And whether this estimate be 
correct or not, the facts from which it 
is drawn clearly demonstrate the im- 
portance of the relation subsisting be- 
tween the ^in and the other excreting 
organs. 

Some of Fourcault's experiments 

bear directly on this point. He found, 

for instance, that when the cutaneous 

function was mechanically suppressed 

by the application of varnish, death 

followed, in some instances in a few 

hours, but generally in one, two, or 

three days, with symptoms which 

varied according to Uie nature of the 

\ animal experimented upon. In all, 

the quality of the blood was altered, 

the secretions from the mucous mem- 

I branes were increased, and there was 

[ effusion of fluid into the serous sacs. 

Other experiments, in which the skin 

was taken off, and agaia applied to 

the body, support the view that the 

iosensible perspiration is in a great 

measure simple transudation, as the 

i (uiimals continued not only to live in 

this condition, but even to be lively, 

till they were destroyed by the inflam- 

I mation and suppuration which finally 

' easued. 

In some constitatlons, a singular 
enough sympathy exists between the 
i skin and the bowels. Dr A. T. 
Thomson, in his work on Materia 
Medica (p. 42), mentions that he is 
Acquainted with a clergyman who 
<^ot bear the skin to be sponged 
with vinegar and water, or any dilu- 
^d acid, without suffering spasm and 
violent griping of the bow^. The 



reverse operation of this sympathy is 
exemplified in the frequent production 
of nettle-rash and other eruptions on 
the skin, by shell-fish and other sub- 
stances taken into the stomach. Dr 
Thomson tells us, that the late Dr 
Gregory could not eat the smallest 
portion of the white of an egg, with- 
out experiencing an attack of an erup- 
tion like nettle-rash. According to 
the same author, even strawberries 
have been known to cause fainting, 
followed by a petechial efflorescence 
of the skin. 

• 

We have seen that the insensible 
perspiration removes from the system, 
without our conscioiksDess, a large 
quantity of useless materials, and at 
the same time keeps the skin soft and 
moist, thus fitting it for the perform- 
ance of its functions as the organ of 
an external sense. In addition to 
these purposes, the Creator has, in his 
omniscience and foresight, and with 
that regard to simplicity of means 
which betokens a profoundness of 
thought inconceivable to us, super- 
added another, scarcely less import- 
ant ; namely, the proper regtilation 
of the bodily heat. It is well known 
that, in the. polar regions and in the 
torrid zone, under every variety of 
circumstances, the human body re- 
tains nearly the same temperature, 
however different may be that of the 
air by which it is surrounded. This 
is a property peculiar to life; even 
vegetables having a power of modi- 
fying their own temperature, though 
in a much more limited degree. 
Without this power of adaptation, 
it is obvious that man must have 
been chained for life to the climate 
which gave him birth, and even then 
have suffered constantly from the 
change of seasons ; whereas, by pos- 
sessing it, he can retain life in a tem- 
perature sufficiently cold to freese 
mercury, and for a time sustain, un- 
harmed, a heat more than sufficient to 
boil water, or even to bake meat. 
Witness the wintering of Parry and 
Ross and their companions in the 
Polar Regions; and the experiments 
of Blagden, Sir Joseph Banks, and 
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others, who remained for many minutes 
in a room heated to 260°, or about 50° 
above the temperature of boiling 
water. The chief agents in this won- 
derful adaptation of man to his exter- 
nal situation, are undoubtedly the skin 
and the lungs, in both of which the 
power is intimately connected with 
the condition of their respective exha- 
lations. But It is of the skin alone, as 
nn agent in reducing animal heat, 
that wo are at present to speak. 

The heat of the human body being 
about 98°, or at an average 30° or 40° 
above that of the surrounding atmo- 
sphere in temperate climates, it follows 
that heat must be constilntly generated 
to supply the continual loss occasioned 
by the contact of the colder air in 
which wo live. The souroo of this 
supply lies in the various changes of 
chemical composition which are inces- 
santly taking place within the body, 
and the chief external manifestation 
of which is the absorption of oxygen 
and disengngement of carbonic acid 
during the process of respiration. 
Urdor ordinary circumstances, and in 
a temperate atmosphere, no more heat 
is produced than is readily carried off 
by the int^ensible exhalation from the 
skin and lungs, and by the contact of 
the colder air. But when the system 
is excited by active exercise, or by 
the stimulus of the passions, the de- 
velopment of heat is greatly increased, 
because with increased action there is 
likewise increased consumption of 
material, and the temperature of the 
body would in consequence soon rise 
to such a heiglft as seriously to derange 
the functions were no special provisit^i 
made for its proper regulation. This 
is effected by the skin and lungs being 
excited to higher action ; by the latter 
sending out the respired air loaded 
with vapour, and the former exhaling 
its fluid so rapidly as to form sweat. 
In cold countries, and in frosty weather, 
the exhalation from the skin is reduced 
to a very moderate amount, the su- 
perabundant heat being rapidly car- 
ried off by the cooler air in contact 
with the body; while in wurm climates, 
where the heat is not rapidly carried 
oif in this way, the surface is con- 



stantly bedewed with perspiration, 
and a corresponding appetite exists 
for liquids by which the perspiration 
and evaporation may be kept up to a 
sufficient degree. Every one must 
have experienced the grateful effects 
of this provision, in passing from the 
dry, restless, and burning heat, like 
that of fever, to the soft and plcnf;ant 
coolness which follows the breaking 
out of the sweat. 

Attention to the order of events 
which occurs when a person is exposed 
to a warm air, or engaged in severe 
exercise, affords the requisite know- 
ledge of the mea^s employed for car- 
rying off the heat. At first, the body 
is felt to be actually warmer, the skin 
becomes dry and hot, and the unplea- 
sant sensation of beat is soon at its 
maximum. By-and-by, a alight mois- 
ture is perceived on the surface, fol- 
lowed by an immediate increase of 
comfort. Shortly lafterwards, this 
moisture passes into free and copious 
perspiration ; and if the heat or exer- 
tion is still kept up, the sweat becomes 
profuse and drops from the body or 
wets the clothes which are in contact 
with it. A decrease of animal heat 
unavoidably accompanies this; be- 
cause, independently of any diminu- 
tion of vital action contributing to the 
effect, as is most probable, the mere 
evaporation of so much fluid is itself 
sufficient to carry off a large quan- 
tity of caloric. The curious experi- 
ments of Edwards tend to shew that 
evaporation is in fact the only means 
required for reducing animal beat to 
its proper degree ; but the results 
obtained by him require to be con- 
firmed, ai]d the experiments varied 
and carried farther, before the inquiry 
can be considered as complete. The 
sagacity of Dr Franklin led him to 
the first discovery of the use of per- 
spiration in reducing the heat of the 
body, and to point out the analogy 
between this process and that of the 
evaporation of water from a rough po- 
rous surface, so constantly resorted to 
in the East and West Indies, and other 
warm countries, for reducing the tem- 
perature of the air in rooms, and of 
wine and other drinks, much below 
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that of the surrounding atmosphere. 
The quantity of fluid evaporated from 
the skin daring profuse sweat, so far 
eiceeds that given out during the 
highest insensible perspiration, that, 
as already seen on page 32, five pounds 
in weight hftve been lost by this means 
in a single hour — an amount evi- 
dently sufficient to carry off the 
largest quantity of superfluous animal 
heat which can ever be present. In 
the performance of this function, the 
skin is, indeed, assisted by the exhala- 
tion from the lungs ; but as both act 
on the same principle, the explanation 
is not affected by this circumstance . 

In the human body the exhalation 
from the Iwnga is, as a general rule, 
about half of that fVom the skin ; but 
in some animals the exhalation from 
the lungs is probably the greater of 
the two. Thus, in very warm weather, 
the dog, even when at perfect rest, is 
always seen with hurried and panting 
respiration, and with its tongue pro- 
truded from its mouth and copiously 
coTered with froth. As the skin of 
the dog exhales comparatively little, 
this hurried breathing is necessary to 
keep down the temperature by in- 
creasing the exhalation from the lungs; 
and the exposure of the tongue contri- 
butes not a little to the same end by 
presenting a considerable extent of 
moist evaporating surface.* 

Bnt the experiments of Fourcault 
seem to indicate that the skin, besides 
having the function of regulating the 
heat of the body, is connected also 
with the process of developing it. In 
repeating these experiments, MM. 
Breschet and Bequerel expected to find 
that, when an impermeable coat of 
varnish was applied to the skin of an 
animal, its temperature would rise, as 

• In stipport of these remarks, we may 
cite the observation of Prc^fessor Gurlt, who 
has shewn that Jtho persfdratory glands of 
the dog are extremely minute and very 
dilScuU of discovery, — whence it is rare to 
set- a (log sweating. Still the action of the> 
skin is tere of vital importance, as the ani- 
mal dies when an impermeable coating of 
varnish is applied to it. This resalt gives 
additlblial- support to the opinion expressed 
ia the text;.tli«t the infirasible perspiration is 



superfluous beat would cease to be 
carried off by evaporation. They were 
surprised to find that, on the contrary, 
the temperature of the body fell with 
great rapidity. As already observed, 
the animal heat is sustained by the 
changes of chemical composition which 
are incessantly taking place in the 
body, and which cannot cease without 
the extinction of life. The perspira- 
tion, at least in part, is one of the 
waste products of these transforma- 
tions of matter, and, consequently, if 
its escape be prevented, the metamor- 
phoses can no^Ionger proceed^ and the 
source of heat is thus cut off. "When 
the coating of varnish is speedily ap- 
plied, and is completely impervious, 
the cause of death seems to be a true as- 
phyxia. The respiration of the animal 
becomes laboured and difficult ; it 
makes deep inspirations to procure ad- 
ditional oxygen, and death is frequently 
accompanied by violent convulsions. 
After death, the lungs and capillary 
blood-vessels are generally found 
gorged with dark venous blood, thus 
presenting appearances similar to 
those produced by suffocation. M. 
Fourcault made the curious observa- 
tion, that when one half of the body is 
covered with varnish, and the other 
left in its natural state, the capillary 
blood-vessels of the skin of the var- 
nished side become distended with 
dark fluid blood, while those of the 
other side retain their natural charac- 
ter. Should this remarkable observa- 
tion be conflrmed,an explanation of the 
phenomenon will probably be fouhd, 
not in the obstacle which the coat of 
varnish presents to the oxygenation of 
the blood of the side from which it 
excludes the air, but in the impedi- 
ment, consequent on suppression of the 

to a great extent mere transudation, and that 
sweat or sensible perspiration is the effect 
of the action of the perspiratory glands^ 
In the dog, however, these glands are vei^ 
large in the soles of the feet — exceeding in 
size those of tlie palm of the hand in man ; 
and hence Professor Gurlt ia of opinion 
that they secrete in considerable quantity 
an odorous fluid, by which one dog recog- 
nises the traces of another. See Miilltr*S 
Ari-hiv, 1835. 
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perspiration, to the dae performance 
of the chemical traosformationf which 
are essential to the continttaace of lif«. 
fThe Bubjecl? may be illustrated by 
what occurs in the combustion of in- 
flammable substances. When a free 
escape is not allowed to the carbonie 
acid and water which result Arom the 
combustion of gas or oil, the process 
of combustion is impeded or altogether 
stopped. The two cases are precisely 
analogous. A free supply of oxygen 
to the lamp or to the lungs is in- 
capable of supporting combustion on 
the one hand, or life on the other, 
unless the products of the chemical 
changes which occur be allowed to 
escape. When, however, the tians- 
formations are normally performed, 
the temperature of the body is un- 
doubtedly regulated by evaporation 
from the surfieice. It is a matter of 
dally observation liiat whatever stimu- 
lates the transformations, at the same 
time increases, within certain limits^ 
the animal heat. Thus exercise, by in- 
creasing waste, generates a propor- 
tionally increased quantity of caloric. 
But one of the waste products is water, 
which, by evaporating from the sur- 
face, carries off the superfluous caloric, 
and thus keeps the body at a uniform 
temperature. 

Bearing in mind the preceding ex- 
planation of the functions of the skin, 
the reader will peruse with interest 
the following remarks from Dr Thom- 
son's work formerly quoted. " Dr 
Davy, in his Travels in Ceylon, states, 
from his personal observation, that on 
first landing in a tropical climate, the 
standard heat of the body of a Euro- 
pean is raised two or three degrees, 
and febrile symptoms occur, which re- 
quire temperance, the avoiding every 
cause of excitement of the vascular 
system, and the use of aperient medi- 
cines. All authors, and indeed every 
observing person who bos visited the 
torrid zone, agree th!2t with the lan- 
guor and exhaustion resulting from 
the high temperature of the atmo- 
sphere, there is a greatly increased 
mobility of the nervous system. The 
action of the eittan^ftu vetaela amowntt 
to disecue, and produces that eczemat- 



OU8 or vesicular eruption of the skis, 
known by the name of prickly heat, 
which occurs in Eoropeans who visit 
the West Indies on their finllaa^ng. 
On the other hand, thf* Amotion of the 
skin is so much weakened, aliBost 
paralyzed, when the ^imivte frvm 
which a person is passing is cbry and 
bracing, and that into which he has 
passed is humid and relaxing, that 
congestions of blood tak* place in the 
larger vessels, the body beoomev sus- 
ceptible of the least impressions of 
marshy exhalations, and agues and si- 
milar diseases are produced.,"'* 

Sir James Clark has shewn that this 
unsaspeoted state of congestion often 
precedes the active appeaamnce of p«d- 
monary and digestive disease, and is in 
truth the chief cause of the intracta- 
bility of many apparently slight, but in 
reality very serious attacks — 6erious,«t 
least, when their true origin has besn 
overlooked till too late to be reme- 
died. Many BO^aUed severe oolds from 
slight causes owe their whole sevesity 
to previously unnoticed congestion, 
consequent on an unhealthy state of 
the skin. From this exphuuKtioD it 
will be evident why in sunutter we 
suffer most from heat in what is oalled 
moist close weaHier, when no air is 
stirring ; and why warm dimates that 
are at the same time moist, ara pro* 
verbially the most unwholesome. The 
chief reason is the diminished evapo- 
ration from the skin, which s«ch a 
condition of the atmosphere produces*, 
partially obstructing the natoral outlet 
of the superfluous heat of the body ; 
and as it at the suae time checks the 
exit of the waste matter resoltiDg 
from the metamorphoses of the tissoes, 
and thereby produces effects most in- 
jurious to the system, the hurtful con- 
sequences of such weather and cli- 
mates, and the fevers, dysenteries, aad 
colds, to which they give iise> are 
partly accounted fbr. 

In the month of June 1846 diolera 
broke out with great violence at 
Kurrachee, destroying about a tenth 
part of the population, including 
725 Buropean and native stldiers* 

* Thomson's Materia Medfcs> p; 66. 
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in sixteen daysu '< The climate diir- 
ing' the weeks preceding the appear- 
ance of the diaease among the troops 
was chavaeteriBed by eeveral pecuU- 
aritieB different from tbose whieh 
generally belong to all hot countries 
and seasons, perhaps merely so by 
their presence being in an excessive 
degree. First, the temperature was 
uniuaally high, being 90* to 92'' in 
the day^Urae, and 86° at night in good 
hooses, and in the tents of our soldiers 
it rose to 96**, 98% and 104% as indi- 
cated by a thermometer suspended on 
a central pole 6 feet from the ground, 
and in a thorough draught between 
the doors. Secondly, the quantity of 
moisture was greater than I ever saw 
it before in any part of the world, or 
at any season, the dew-point being at 
83% and the thermometer in the slmde 
at 90°^ the lowest range; even this 
gives 12*19 grains of vapour in each 
cubic fi(K>t of air.'^ " In such a con- 
ditiMi of the atmoqrfiere,'' continues 
the fieport, " some of the main ezcre- 
tSB7 functions of the body, particu- 
larly the exhalations from the skin 
and lungs, must be to a great degree 
mppvessed, and a proportionate poi- 
mning of tha bk)od by the retention 
in the syatem of matter which ought 
to be elimioa(ted from it, is inevitable. 
How much this state of things is aggra- 
vated by the absence of wind, and a 
consequent stagnant omidition of the 
atmosphere, is illustrated by Indian 
e^MEience, whmre, from experiment, 
it appears ihat frcmi a surface equal 
to a disc of six inches in diameter, 
with the dew-point at 83% and a tem- 
perature at 90* in the shade, the eva- 
poralioa per minute would be equal 
to half m grain in a calm, 1*40 in a 
moderate breeze, and 2*10 in a brisk 
wind; thus making the quantity of 
flaid remetved from the system to be 
•esriy three times 'SS much in a 
moderate breeze, and upwards of four 
times so in a* fresh wind, as in a 
csbn or stagnant state q£ the atmo- 
«pheie»t 

* Vr Thom, quoted in Report on Cholera 
^ the Board of Health, p. 27. 
t Ibid* p. 29. 



A moist state of the atmosphere is, 
moreover, peculiarly unhealthy in mar- 
shy districts, by acting as a solvent to 
the miawna or marsh-poison. In bright 
clear weather little danger is incurred 
in traversing unwholesome countries; 
but towards sunset, when the moisture 
raised during the heat of the day be- 
gins to fall in the shape of dew, laden 
with the deleterious exhalations of the 
marshes, the risk of ague becomes 
considerable. The injurious influence 
of a moist atmosphere has further been 
clearly proved by Delaroche by di- 
rect experiment. He exposed ani- 
mals to a very high temperature in a 
dry air, and found them to sustain no 
mischief; but when he exposed them 
in an atmosphere saturated with mois- 
ture, to a heat only a few degrees above 
that of their own bodies, and greatly 
lower than in the former instance, 
they very soon died. Here we see 
also the reason why, in ague and other 
fevers, the suffering, restlessness, and 
excitement of the hot stage can never 
be abated till the sweat begins to flow, 
after which they rapidly subside ; and 
why the remedies which, when given 
in the hot stage, only added to the ex- 
citement and distress, may now be 
productive of the best effects. 

As a practical, though extreme il- 
lustration of the effect of a hot moist 
atmosphere upon the human frame, it 
may be instructive to quote the fol- 
lowing case, extracted by Mr Wilson 
from the Gazette Medicate of Paris : 
" A gentleman recently visited the 
baths of Nero, near Pozzuoli, the an- 
cient PosidiansB. To reach the bath 
he had to pass along a narrow winding 
passage of about 120 yards in length, 
and seven feet high, by about three in 
breadth. A little within the mouth 
of the passage, the temperature was 
104* in the upper strata of the atmo- 
sphere, and 91 near the gpround ; far- 
ther on, the air was filled with a dense 
vapour, of a temperature of 118* 
above, and 111° below; and over the 
bath it was 122% the heat of the spring 
being 185*. After proceeding for 
about one-third the length of the pas- 
sage, he began to feel a sense of op- 
pression and discomfort, his pulse ris* 
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ing from 70 to 90 beats in the minute. 
A short distance farther, the oppres- 
sion increased, his breathing became 
rapid and panting, and he was under 
the necessity of stooping his head fre- 
quently to the earth, in order to ob- 
tain a chestful of air of a less suffo- 
cating temperature. His skin at the 
time was bathed in profuse perspira- 
tion, his head throbbing, and his pulse 
beating 120 in the minute. Continu- 
ing his progress, the sensations of suf- 
focation became insupportable ; his 
head felt as though it would bur^t ; 
his pulse was so rapid as to defy cal- 
culation ; he was exhausted and nearly 
unconscious; and it required all his 
remaining power to enable him to 
hurry back to the open air. On reach- 
ing the mouth of the passage he stag- 
geredj and nearly fainted, and was 
very uncomfortable until relieved by 
a bleeding from the nose. During the 
rest of the day his pulse remained at 
100 ; he had uneasy sensations over 
the surface of the body, and did not 
recover until after a night's repose. 
The same gentleman bore a tempera- 
ture of 176" in dry air without iucon- 
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venience. 

By considering the facts above stated, 
the reader will be prepared to under- 
stand why moist climates are more un- 
favourable to the human constitution 
than those which are dry. Warm and 
moist climates are proverbially un- 
healthy, partly from the greater quan- 
tity of moisture which warm air is ca- 
pable of holding in solution, and partly 
from the facility which heat affords to 
the decomposition of decaying vege- 
table and animal matter. In winter, 
Holland is comparatively free from fe- 
ver, but in summer and autumn the in- 
habitants suffer much from ague, owing 
to the increase of heat and moisture. 
Sierra Leone has a most pestilential 
climate ; the temperature is tropical, 
and the air so damp that ladies pre- 
serve their sewing needles in oil to 
keep them from rusting. < Holland, if 
under the same degree of latitude, 
would probably be equally unhealthy, 
and its intermit tent fever would become 
transformed into the black vouiit of the 



African coast, or the plague of Egypt. 1 
In the latter country, ** daring the i 
plague season," ^ays Dr Laidlaw, ** the i 
atmosphere is constantly charged with 
moisture ; so much so that the differ- i 
ence between the dry and the wet bulb 
of the thermometer is not more than 
two or three degrees, the average 
throughout the year in Egypt being 
about eight or ten degrees. I do 
not know that this applies to Cairo, 
my observations being made at Alex- 
andria ; but I suppose the evaporation 
is greater at Cairo. The effects of 
these atmospheric phenomena are so 
well known to the, natives in Egypt, 
that they express their hopes or their 
fears according to indications pre- 
sented to them by the state of the 
weather. When there is a N.W. breeze 
with a dry atmosphere, they say, * if it 
please God their friends \Vill recover;' 
but on the contrary, if the wind is S.E., 
it is considered as markedly fataL''* 
We must not however infer that the 
sole or essential causes of cholera or 
plague consist in heat and moisture. 
They are merely accessory, by pre- 
disposing the system to the attacks of 
those diseases ; for, as we shall after- 
wards see, much more powerful causes 
are to be found in the exhalations 
arising from decomposing animal and 
vegetable matter, and« above all, in the 
corrupt atmosphere engendered by an 
overcrowded population. 



Besides the perspiratory glands, the 
skin, as already observed, possesses 
another series of minute secreting 
bodies, namely, those which furnish 
the sebaceous or fatty matter that 
lubricates the skin. Each sebaceous 
gland consists of a cluster of small 
oblong flask-shaped corpuscules, from 
1.25th to l-7th of a line in breadth, 
and sometimes amounting to twenty 
in number, grouped round a common 
duct like grapes round their stalk. 
They lie imbedded in the substance of , 
the cutis, which they penetrate to ' 
about the depth of half a line; but | 
they rarely traverse its whole thick- j 

• Report on Qunrnntine by the Oeneral 
BoRnl of IK'iilth, p. «. 1 84 'J. 
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j ness, 80 as to reach the subcutuieous 
, ffttty layer. The sebaceous product 

1 1 Jj'ig. 2. 



Fig. 3. Represents 
the lower part of a hair 
of the foru-arin. ^ 

a, 6, The epidermis. 

c. The shaft of the 
hftir. 

d. The bulh. 
«,/, The sheath. 
g. The tubi>. 

«, At, ht Three sebace< 
OII9 glands which open 
iiitu the tube. 



therefore isa true se- 
cretion, derived from 
the blood, and is not 
an exudation from 
the subcutaneous fat. 
Thetruecutaneous sebaceous glands are 
alwavs associated with hairs, and their 
presence on any particular part of the ' 
body is at once determined by the 
appearance of the latter. They are 
grouped round the hair (c, ^, </), in 
Pfreater or smaller numbers, their 
ducts opening into the hair-tube («« /), 
and thus supplying the hair with a 
natural pomatum. The number and 
size of the glands surrounding each 
hair are nowise dependent on the sise 
of the latter, and they are frequently 
largest and most numerous where the 
hair is fine and downy — as on the fore- 
head, and wings of the nose. In such 
localities the sebaceous product may 
frequently be detected, in a sluggish 
state of the skin, as a minute dark- 
coloured spot which is the external 
end of the fine thread of fatty matter 
retained and moulded into form in 
the distended sheath of a hair, while 
the hair itself is frequently so small 
as to escape notice. The palms of the 
hands and soles of the feet, being 
destitute of hairs, have no oil-glands, 
(^nd we are thus enabled to touch the 
^st materials without soiling them. 
To this remark it may be objected that 
pure perspiration, as shewn by Krause, 
contains some oily matter; but the 
quantity is so exceedingly small, as, 
in this respect, to orcR'iion no incon- 



n 



venience on the hands. The absence of 
the sebaceous product on the jialmar 
and plantar surfaces is the cause why 
the skin in these localities shriveln up 
on being exposed for a short time to 
the action of water. This is an ap- 
pearance never seen on other jjarts of 
the body. 

One use of the fatty secretion, then, 
is to furnish the hair with a natural 
pomatum ; but its more important pur- 
pose is to lessen the hygroscopic 2>ro- 
pertics which the skin, whoii freed 
from fat, possesses in a considerable 
degree, it thus assists in impeding 
the penetration of liquids Inwards 
through the epidermis, and in pre- 
venting the evaporation of the fluids 
of the body. But it serves also the 
purpose of protecting the skin against 
the action of irritants ; and hence the 
glands are both large and numerous 
in places likely to be exposed to in- 
jury from this cause, as in the neigh- 
bourhood of the natural apertures of 
the body. 

In the healthy state of the skin the 
unctuous fluid spreads itself over the 
epidermis, and is removed by ablu- 
tion ; but when the cutaneous action 
is sluggish it collects in the ducts of 
the glands, distends them, and thus 
produces pimples which are easily 
removed by pressing out the impact- 
ed matter. Attention has recently 
been called by Simon to the fact that 
when the sebaceous matter thus accu- 
mulates in the glands, small animal- 
cules, termed by him acarifoUiculorumf 
are generated in it, sometimes singly, 
and sometimes in great numbers.^ 
They are found in persons of all ages, 
except new-born infants, and increase 
remarkably in persons whose vital 
powers are low. From this fact Mr 
Wilson infers that they may serve a 
beneficial purpose in the economy, by 
stimulating the skin to increased ac- 
tion when the energies of the system 
are reduced by disease. They are too 
minute to be recognised by the naked 
eye, and it requires considerable prac- 

• This discovery had alrcnly been made 
so far back as 1682, but aftenvards been 
for^nttea. 
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tice with the microKope to distinguuh 
them in their fktty bed. 

Similar animalcules* have been dis- 
oovered in some of the lower animals, 
but apparently the parasite which is 
natural to and innocuous in one ani> 
mal, may, if transferred to another, 
occasion serious disease. Thus Pro- 
fessor Gruby inoculated a middle-sized 
dog with the parasite from man, and 
in two years the animalcules increased 
to such an extent as to occupy every 
follicle of his skin. He lost all his 
hair, and his skin became as naked as 
that of an infant. In one particular 
cavity Professor Gruby counted up- 
wards of 200 animalcules, and he esti- 
mated their number, in a surface much 
less than a square inch, at more than 
80,000.* 

Having thus concluded our survey 
of the action of the skin as a secreting 
organ, let us now direct our attention 
to the consideration of a contrary func- 
tion — that of Absdrption, By means 
of this function, substances placed in 
contact with the skin are taken up and 
carried into the general circulation, 
either to be appropriated to some new 
purpose, or to be speedily thrown out 
of the body. 

Absorption is carried on by the 
blood-vessels, which, as we have seen, 
are ramified in a close network imme- 
diately under the epidermis ', and also 
by another class of vessels called the 
ahsorbents or lymphatics, the distribu- 
tion of which however is not well 
known, though fortunate injections 
shew them to be very abundant on some 
parts of the skin. Absorption cannot 
take place till the fluid to be absorbed 
has passed through the epidermis; it 
then comes in contact with the walls of 
the capillary vessels, and penetrates 
them according to the laws of the phy- 
sical process of «ncfo«mon9an<26xo0moM«. 
In explanation of this process it may be 
stated, that most liquids, when brought 
into contact, have a tendency to mix 
and form one homogeneous whole ; and 
this tendency shews itself in spite of 

* Bdin . Monthly Journal of Med. Science, 
Not. 1846, p. 288. 



any intervening membrane, provided 
either or both ot the liquids can pene- 
trate its pores. If, for instance, a 
solution of salt be separated by a 
sheet of bladder from pure water, 
the liquids come into contact in the 
substance of the membrane, because 
both have the power of penetrating its 
pores; but the water, being the less 
dense liquid, penetrates them more 
readily than the saline solution, and 
therefore passes through them in 
greater quantity. Hence it is foand 
that when both fluids have acquired the 
same composition, the original saline 
solution has increased in quanti^. In 
the same way, when a fluid after pene- 
trating the epidermis comes in con- 
tact with the capillary walls, a reci- 
procal action commences between it 
and the contents of the vessels. Bat a 
disturbing element^ namely that of the 
motion of the contained fluid, here in- 
terposes, and the external and internal 
fluids are prevented from acquiring 
the same density, by the constant re- 
newal of the contents of the vessels. 
The internal fluid thus continues more 
dense than the external, and hence the 
greater current flows from without 
inwards — in other words, absorption 
takes place.* 

The action of the absorbents is sup- 
posed to be limited chiefly to collect- 
ing such part of the debris of the tissues 
as may still be of use in the organism, 
and returning it into the circulation. 
According to this theory, these vessels 
absorb that portion of the serum of 
the blood, which, in obedience to the 
reciprocal action of endosmosis and ex- 
osmosis, passes through the walls of 
the capillary blood-vessels, and is not 
decomposed in the process of nutriticm 
of the tissues outside those vessels. 

In endeavouring to form an estimate 
of the amount of absorption by the 
skin, we must bear in mind the struc- 
ture of the epidermis, which, as already 
described, consists of an immense num- 
ber of desiccated cells converted into 
scales, and overlapping each other in 
every direction, so as to form on the 

* For Axrther details on this subject, see 
the author's work on Digestion and Diet, 
9th ed., p. 29. 
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nurfiftoe a dry» Iwrny, and transparent 
membrane. When steeped in water this 
membrane ImbibeB moisture and loses 
its transparency, and the superficial 
scales become soflened and are easily 
abraded. But the action of the mois- 
ture does not extend far beneath the 
sor&ee ; far on tiie removal of the 
softened scales the hard and transpa- 
rent membrane is found unaltered 
below. Were it otherwise — if fluids 
oould easily permeate the whole {hick- 
ness of the epidermis — we should be 
continually ejcpeeed to the danger of 
poisonoos matter being thus conveyed 
into the system. Krause has shewn 
that liquids which exert no chemical 
action on the epidermis do not pass 
through its substance on the principle 
of endosmosis and exosmosis ; and in- 
deed this fact is illustrated in every- 
day iifo, for we do not find that the 
fluid of a blistsr ever escapes by filter- 
iag through the epidermic coat. In 
this respect the epidermis differs from 
all other animal membranes ; a bladder 
oontaining water, for instance, is quite 
wet <m its external surface. It ap- 
pears, however, that water may pene- 
trate the epidermis in a state of va- 
pour, and hilB fhct is readily proved 
by covering a vessel containing water 
with a piece of ^idermls. The mem- 
brane remains dry, but the water 
slowly diminishes in quantity. From 
these faots it seems probable that such 
substances only as exert a chemical 
action on the epidermis, thereby de- 
stroying its ocmtinuity, or such as are 
volatile and assume the state of vapour, 
are capable of beii^ absorbed through 
the substance of the epidermis; sJ- 
thoagh there can be no doubt that, un- 
der exceptional circumstances, many 
bland fluids may be absorbed by pene- 
trating the tubes of the perspiratory 
and sebaceous glands, where the epi- 
dermis is much thinner add more de- 
lioate than on the exposed surface of 
the body. 

It cannot however be denied that 
possibly the action of water, when long 
(Xmtinuedy may at length soften the 
whole thickness of the epidermis, and 
thus reach the vascular expanBion on 
the surface of the cutis, where it will 



be absorbed; but Krause regards this 
process as of very rare occurrence, 
and believes that when water in its 
liquid state is absorbed, it must be by 
penetrating the perspiratory ducts. 
In the form of vapour, he believes it 
capable of forcing its way inwards 
between the cells and scales of the 
epidermis, precisely as it finds its way 
outwards in the shape of insensible 
perspiration ; and he thinks that it is 
as aqueous vapour that the fluid of a 
blister escapes when the blister dries 
up. The more volatile a substance, 
the more easily does it traverse the 
epidermis ; and hence such liquids as 
turpentine^ ether, and chloroform, 
readily find their way into the blood 
through this membrane. Accordingly, 
Dr Aran found the Dutch liquid, or 
chloride of defiant gas, to be the best 
local ansesthetic agent, it being the 
most volatile su'bstance possessing the 
power of soothing pain.^ 

Of the reality of absorption from the 
surface of the skin, we have a familiar 
example in the process of vaccination 
as a protection from smallpox. This 
process is the insertion of a small 
quantity of cowpox matter under the 
cuticle on the surface of the true skin, 
and the leaving of it there. In a short 
time it is acted upon, and taken into 
the system, by the cutaneous vessels. 
In like manner, mercurial prepara- 
tions rubbed on the skin for the cure 
of liver-complaint are absorbed, and 
affect the constitution precisely as 
when received into the stomach. Many 
even of the common laxatives, such 
as rhubarb and croton oil, may be ad- 
ministered in the same way ; and the 
rapid absorption, through the same 
channel, of poison from bites of rabid 
animals and wounds in dissection, is 
familiar to every one. It is from the 
active principle of the Spanish flies 
used in blisters being taken up by the 
cutaneous vessels, that irritation of the 
kidneys and urinary organs so often 
attends the employment of that re- 
medy. 

Some ascribe great importance, and 
others very little, to cutaneous absorp- 

* Med. Gazette, vol. xlvi,, p. 936. 
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tion. In certain diseases, such as dia- 
betes, in which, occasionally for weeks 
in succession, the urinary discharge 
exceeds, by many ounces daily, the 
whole quantity of food and drink, 
without the body losing proportionally 
in weight, we cannot otherwise ac- 
count for the system being sustained 
than by supposing moisture to be ex- 
tensively absorbed from the air by the 
skin or lungs, or both. Dr Watson 
has given the particulars of a remark- 
able and well-authenticated case of 
this kind occurring in a boy of eleven 
years of age, who passed daily nine- 
teen pints of urine, and who gained, 
in an hour of complete abstinence, one 
pound in weight, which must have 
been water derived from the atmo- 
sphere.* It is certain, therefore, that 
the skin possesses an absorbing power 
in common with the lining membrane, 
of the lungs; and Krause ascribes 
much more importance to the cutane- 
ous than to the i)ulmonary absorption, 
as he thinks the saturation of the 
breath with moisture in the air-cells 
of the lungs must materially impede 
the absorption of moisture from the 
air. Hence, although the ancients 
may have gone too far in believing 
that, when food could not be retained 
in the stomach, a person might be 
nourished by placing him in a bath 
of strong soup or milk, they were, 
however, correct in principle : their 
error was in regarding the absorbing 
power as greater than it really is. 
Some, indeed, deny that any absorp- 
tion takes place, because it appears 
that, as a general fact, the body gains 
no weight by immersion in a warm 
bath. But this reason is inconclusive ; 
for, since the body loses at the rate of 
thirteen grains per minute, if after the 
bath the weight have not diminished 
in this proportion, the difference must 
be owing to absorption. Weight, how- 
ever, is also occasionally gained : but 
it is difficult to speak with perfect 
certainty on this point, because allow- 
ance must always be made for a cer- 
tain quantity of moisture which the 
cuticle merely imbibes. It is well 

• Medical Gnzette, June 1842. 



known, for instance, how much more I 
easily corns and callosities, and even 
the nails, can be cut and pared after 
being for some time in a hot bath— 
the softening in such cases being due 
to the imbibition of a certain quantity 
of water. 

That animals absorb copiously when 
immersed in water, has been amply 
proved by Dr Edwards and other 
physiologists. Dr Edwards selected 
lizards as the subjects of experiment, 
because he regarded their scaly skins 
as unfavourable to absorption. After 
reducing the bulk of a lizard by seve- 
ral days' exposure to a dry air, he im- 
mersed its tail and hind legs in water, 
and found that absorption took place 
to such an extent as to restore the ori- 
ginal plumpness of all parts of the 
body. The same result attended a 
variety of other trials, so that the 
fact dues not admit of doubt. In these 
animals, however, the skin is not pro- 
tected by an impervious epidermis. 
Indeed, so permeable is the skin of 
frogs that the action of the air on its 
surface oxygenates the blood suffi- 
ciently to prolong life for several 
hours after extirpation of the lungs. 
In man, the absorption from the sur- 
face, which is so much impeded by the 
epidermis, goes on with great vigour 
when this obstacle is removed. Thus 
arsenic applied to cancerous sores, and 
strong solutions of opium to extensive 
burns in children, have been absorbed 
in quantities sufficient to poison the 
patients. Colic has followed similar 
external applications of the salts of 
lead. Mercury, also, in the form of 
fumigation, has often been used where 
rfipid action was required, because in 
the state of vapour itis very soon taken 
up by the cutaneous vessels. 

It is quite certain, then, that the 
skin does absorb. The only question 
is, To what extent docs the cuticle 
operate in preventing or modifying 
that action? When friction accom- 
panies the external application, the 
cuticle, as we see exemplified in the 
use of mercurial and other liniments, 
is not a perfect obstacle. But when 
friction is not resorted to, and the 
substance applied is of a mild unirri- 
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tating nature, it may remain in con- 
tact with the skin for a long time, 
without being taken into the system 
in appreciable quantities, though cases 
undoubtedly occur where unirri tating 
substances, such as narcotics, when ap- 
plied as simple lotions or as plasters, 
are absorbed through the epidermis. 
One of the most familiar examples of 
this action is the absorption of bella- 
donna when applied to the forehead, 
as indicated by the dilatation of the 
iris. Animal poisons are also occa- 
sionally absorbed through an unin- 
jured epidermis^ and of this Krause 
gives the following example. After 
the examination of the body of a man 
who died of pleurisy, both he and his 
assistant, he tells us, were attacked 
with pustules and ulcers in different 
parts of both hands, and subsequent 
inflammation of the lymphatic vessels 
and glands, although the most minute 
examination failed to discover injury 
of the epidermis on the hands of either. 
Mr Impey has recorded another re- 
markable case, in which four persons, 
whohad assisted in examining the body 
of an elephant, were attacked with 
pustnla maligna. It does not appear 
whether in this case the inconsequences 
were attributed to some morbific influ- 
ence peculiar to the normal fluids of the 
elephanjt, as seems to be the popular 
belief in India, or to some morbid 
condition of the fluids of this parti- 
cular elephant. No abrasion of the 
surface had existed in any of the in- 
dividuals attacked, who all recovered 
after an indisposition of from four to 
1 five weeks.* The experiments of Mr 
Ceeley of Aylesbury, on vaccination, 
I afford an additional example of the 
same phenomenon. He states that he 
has repeatedly succeeded '' in procur- 
ing vaccine vesicles without puncture, 
I on the skins of children especially, 
i and young persons, by keeping lymph 
' in contact with the skin, and exclud- 
ing it from the air by a co^iting of 
I blood.''t ii^ this case, the coating of 



• Trans, of the Med. and Phys. Society 
of BmubHy, No. Yin. ; quoted in the Medi« 
c4 Gaitette, May 25, 1»49, p. 910. 

t Wil^pu on the Skin, 2d edition, p. 64. 



blood probably aided the absorption by 
keeping the epidermis in a soft and 
moist condition. It is difficult to de- 
cide whether in such cases the fluids 
pass through the substance of the cells 
or scales of the epidermis — or are re- 
ceived into its pores by capillary at- 
traction — or penetrate it by means 
of some affinity with the contents of 
the perspiratory or sebaceous tubes: 
though, where friction is used, as with 
mercurial ointment, there can be little 
doubt that the substance is forced 
through the pores, and so comes in 
contact with a Surface no longer pro- 
tected by an impervious membrane. 

It was formerly supposed that 
when the perspiration is prevented 
from leaving the surface of the skin 
either by injudicious clothing or by 
want of cleanliness, its residual parts 
are absorbed back into the system, 
and act upon it as a poison of greater 
or less power, according to its quantity 
and degree of concentration, thereby 
producing fever, inflammation, and 
even death itself. There can, indeedj 
be no doubt that animal effluvia act 
as a most energetic poison; and the 
skin, we have seen, possesses the 
power of absorbing them, when in a 
state of vapour, perhaps with greater 
facility than even the lungs them- 
selves. Nevertheless, it seems to us 
more probable that the fatal conse- 
quences which have repeatedly followed 
the use of a close water-proof dress 
by spori^'men and others, and the heat 
and uneasy ""estlessness which ensue in 
other instance^, ire not so much owing 
to absorption of deleterious matter by 
the skin, as to the circumstance of the 
water-proof dress acting like the coat- 
ing of varnish in Fourcault's experi- 
ments. It checks more or less com- 
pletely the exhalations of the skin, 
and thus cannot but interfere to a 
hurtful extent with the chemico-vital 
metamorphoses of the body. 

But we concur with those who be- 
lieve that marsh miasmata and other 
poisons are absorbed by the skin as 
well as by the lungs. Bichat consi- 
dered the fact as established in regard 
to the effluvia of dissecting-rooms, and 
many reasons may be advanced for 
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concurring in this belief. Some dis- 
eases, for instance, are more readily 
communicated by contact than by any 
other means, and this can happen 
only through the medium of absorp- 
tion. Besides, it is observed that 
those who work with oil and other 
greasy substances which obstruct the 
pores of the skin, often escape conta- 
gion when all around them suffer. In 
like manner, flannel and warm cloth- 
ing, which have been proved to be ex- 
tremely useful in preserving those 
who are unavoidably exposed to the 
action of malaria and of epidemic in- 
fluences, manifestly act chiefly by pro- 
tecting the skin. A late writer on the 
Malaria of Rome strongly advocates 
this opinion, and expresses his convic- 
tion that the ancient Romans suffered 
less from it, chiefly because they were 
always enveloped in warm woollen 
dresses. This opinion, he says, is jus- 
tified by the observation, that since 
the period at which the use of woollen 
clothing came again into vogue, inter- 
mittent fevers have very sensibly di- 
minished in Rome. Even in the 
warmest weather, the shepherds are 
now clothed in sheep-skins. Brocchi, 
who experimented extensively on the 
subject, obtained a quantity of putrid 
matter from the unwholesome air, and 
came to the conclusion, that it pene- 
trates by the pores of the skin rather 
than by the lungs. He ascribes the 
immunity of the sheep and cattle, 
which pasture night and day in the 
Campagna, to the protection afforded 
them by their wool and hair ;* and 
Spalding says of malaria, that the 
best preservatives are shelter by 
night, and warm thick clothing by 
day (like thai of the friars, who live 
while the peasants die In troops 
around them), and an avoidance of 
sudden change of temperature, t These 
remarks deserve serious attention — 
particularly as, according to Patissier, 
similar means have been found effec- 
tual in protecting the health of labour- 
ers digging and excavating drains and 
canals in marshy grounds, where, pre- 

• EdJn. Philos. Jour., Jan. 1888. 

f Italj and the Italians, vol. iii., p. 299. 



▼iously to the employment of these 
precautions, the mortality ficom fever 
was very considerable. 

The foregoing obeervaiione are quite 
in accordance with the doctrine pre- 
viously delivered, that the epidermis, 
though nearly impervious to liquids 
which exert no chemical action on the 
skin, is^eadijy penetrated by vapour. 
Ifhe protection afforded by warm cloth- 
ing is probably exfdicable, at least to a 
partial extent, by its preventing the im- 
mediate contact of the skin with the 
malaria. We have the records of many 
experiments which prove that gases 
are readily absorbed by the skin, and 
need only adduce as an example one 
performed by Gollard de Martigny, 
who placed himself in a cask contain- 
ing the husks of grapes in a state of 
fermentation, but where, by means of 
a tube, he was provided with a due 
supply of air for respiration. At the 
end of 29 minutes he had become, 
through absorption of carbonic acid, 
almost senseless. Some interesting ex- 
periments have recently been made by 
M. Renault, director of the veterinary 
school of Alfort, with the view of 
elucidating the time necessary for the 
absorption of an animal poison by the 
skin, and its communication to the 
system at large. His experiments 
were made on horses vrith the poison 
of glanders, and on sheep with the 
poison of rot. The virus was intro- 
duced under the cuticle with a lancet ; 
and at certain periods after inocula- 
tion the puncture was cauterized so as 
completely to destroy the poison, if it 
had not already been carried into the 
system. Thirteen horsto were thus 
experimented upon, and the cautery 
was applied at periods varying from 
96 hours to I hour after inoculation. 
None of the animals escaped the 
effects of the poison. Twenty-two 
sheep also were inoculated, and the 
cautery was applied at periods gradu- 
ally diminishing from 11 hours to 5 
minutes after insertion of the poison ; 
but here likewise none of the animals 
escaped. It is thus proved that the 
contact of a virus, during a period of 
one hour for glanders, and Ave mi- 
nutes for rot, is quite sufficient tu 
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inoculate &e flysteni with the poison. 
It isprob&ble indeed that a ehorter 
period may suffice ; but whether this 
be the case or not, these experiments 
shew that no time ought to be lost in 
removing the poison of a wound by 
suction, or in destroying it by the 
application of the cautery. The con* 
sequences which «re apt to ensue fron^ 
wounds accidentally received in dis- 
secting, or from tiae bites of rabid 
animi^, can only thus be ejffectually 
gaarded against. The facts just men- 
tioaed also place in a striking light 
the danger of exposure to malaria 
even for the shortest period. 
It is a general law, that every or- 
{ gan acts with increased energy when 
excited by its own stimulus ; and the 
application of this law to the different 
fonctiona of the skin may help to re-^ 
move some of our difficulties. The 
skin exhales most in a warm dry at- 
UMMphere ; because heat is its stimulus, 
and dryness of the air is favourable to 
the evaporation of the sweat. The 
same condition is unfavourable to ab- 
sorption, because no moisture is pre- 
sent to give the absorbing vessels of 
the ^in occasion to act. In a moist 
atmosphere, on the other hand, they 
meet with their appropriate stimulus, 
and act powerfully ; while exhalation 
is greatly diminished, because the air 
can no longer carry off the perspira- 
tion so freely. It is partly on account 
of diminished exhalation from the 
skin, partly because a moist atmo- 
sphere lowers the tone of the system, 
by carrying off the animal heat much 
more rapidly than one which is dry, and 
partly sdso perhaps from the increased 
action of the absorbent vessels which 
always accompanies moisture, tha|; the 
lymphatic -system predominates among 
the inhabitants of marshy and humid 
districts, as has lon^ been remarked of 
the Datch. Malaria prevails chiefly 
in situations and seasons in which the 
ur is loaded with moisture, and it is 
Most dangerous when the power of 
resistance is least, as during sleep 
or fasting. At such times the pro- 
bability of its being received into 
the system by cutaneous absorption is 
wiusually great, and the consequent 



necessity of endeavouring to piroteet 
ourselves from its iafloence by warm 
woollen clothing becomes most urgent. 
When the skin is warm and its exha- 
lations are abundant, the body is sur- 
rounded by a vapory layer of perspira- 
tion which shields it against the contact 
of malaria ; and no reciprocal action 
between the fluids of the body and the 
moisture of the air can take place, 
either on the surface of the skin or in 
the perspiratory ducts, because the 
constant flow of the perspiration pre- 
vents the air from resting on the 
surface, or penetrating into the ducts. 
But when a chill or any other de- 
pressing cause has checked the flow 
of the cutaneo>is exhalations, the air 
is allowed to rest in contact with the 
skin, and miasmata are then pecu- 
liarly apt to be absorbed and to pro- 
duce disease. In the army and navy, 
accordingly, where practical experi- 
ence is most followed, the utmost at- 
tention is now paid to enforcing the 
use of flanne^ and sufficient clothing 
as a protection against fever, dysen- 
tery, and other diseases, particularly 
In unhealthy climates. In the pre- 
vention of cholera, flannel was decid- 
edly useful.* 

From grouping all the constituent 
parts of the skin into one whole, and 
perceiving so many operations con- 
nected with that tegument, some may 
be apt to suppose it an exception to 
the principle, that no single part can 
execute more than one special func- 
tion. In reality, however, it is only 
by taking the guidance of this prin- 
ciple that we can extricate ourselves 
from the apparent confusion. We 
have already seen that exhalation and 
absorption are connected with the vas- 
cular tissues of the skin, and on farther 
examination we shall now And the 



* In Dr Madden*s wcrrk on Cutaneous 
Absorption, Mr Wilson's on the Manage- 
ment of the Skin, and also in two excellent 
articles on the Skin in Nos. IV. and XII. 
of the British and Foreign Medical Keview, 
the reader will find additional information 
concerning the structure and functions of 
the skin, and especialy, on the suhf^ct of 
its absorbing power. D 
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office of Touch or Feeling intrusted 
exclusively to another constituent 
part, the nervous ; for, in serving as 
the instrument of Sensation, the skin 
acts in no other way than hy affording 
a suitahle surface for the distribution 
and protection of the nerves which 
receive and transmit to the brain and 
mind the impressions made on them 
by external bodies. In this respect 
the skin resembles the other organs of 
sense, in aU of which the iMrve is the 
true instruoMiU of the sense. The eye, 
the ear, the nose, and the skin, are 
simply structures fijbted to hring the 
nerve into relation with light, sound, 
smell, and external bodies, by which 
these organs are respectively affected: 
— and they differ from each other only 
because sound differs from colour, co- 
lour from smell, and smell from rough- 
ness or smoothness ; and because sound 
or colour can be taken cognizance of 
by its own nerve, only when the latter 
is provided with an apparatus fit to be 
acted upon by the vibrations of the 
air, or by the rays of light. In every 
instance, it is the external object <$cting 
upon a nerve which gives rise to the 
impression received from the organs 
of sense. 

The skin being the seat, and the 
nerve the immediate instrument, of 
sensation or sensibility, it becomes an 
object of interest to ascertain in what 
manner the nerve is so distributed orer 
the skin, as to enable it to come into 
contttct with external bodies withoilt 
the risk of sustaining ixgury from their 
roughness or hardness. 

We have already seen, in a general 
way, that this is done by the papillss 
(fig. I, dy page 25), which in their sim- 
plest form consist of loops of a single, 
nerve and artery, doubled upon them- 
selves, and covered by an investing 
membrane. But in situations where 
increased sensibility is required, the 
papillsB are larger, and are composed 
of a number of nervous and arterial 
branches, bound up together, and form- 
ing small cones. The bases of these 
cones rest on the dermis, and their 
apices penetrate into the epidermis 
like a sword into its sheath, so that the 
depressions on the internal surface of 



the epidermis represent exactly the 
number and dispositicm of thepapiUaB. 
By this arrangement, the tactile extre- 
mity of the nerve which enters into 
the papilla, is allowed to come into 
more direct contact with the external 
objects which it is intended to recog'* 
nise, and thus* to appredale them more 
Qcnrrectly. Touch is exercised by 
thousands of these little organs, all 
placed side by side, as it were, and 
communicating together by means of 
the nervous network spread over tke 
whole surface of the body from one 
papilla to another ; and the proof that 
the n(9rve really penetrates into the 
papilla is, that although the epider- 
mis may be removed with impunity, 
acute pain is felt the moment the pa- 
pilla itself is injured. Even the mere 
ocmtact of the air causes pain when 
the protecting epidermis is removed. 
The papillsB are dependent for their 
life and action on a constant supply of 
blood. When the surface of the body 
is warm, and its circulation active, 
touch and sensation are acute, because 
the nerves then receive abundance of 
stimulating blood. But when the skin is 
chilled, and itacirculation nearly stag- 
nant, sensation becomes so blunt that 
wounds may be inflicted without ex- 
citing pain ; because then the nervous 
papillsB, being imperfectly supplied 
with blood, can no longer act with 
readiness or vigour. The cutaneous 
nervous expansion thus constitutes one 
of the most important tissues of the 
body, rt forms the peripheral extre- 
mity of the. nervous system, on which 
external agents act, — through which 
the mind is made cognisant of exter- 
nal objects in contact with the skin, 
and thus far is put in relation with the 
external world. If the senssibility of 
the skin were destroyed, man would be 
comparatively helpless. He could feel 
neither heat nor cold; be could not 
walk, for he could not tell, except by 
the eye, when his feet touched the 
ground; he could not write, for he 
would not know that his fingers held 
the pen. An ass, in which ^e nerve 
that bestows sensation on the lips was 
cut, left its oats untasted, because it 
no longer felt the wonted impression, 
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and did not know yrhen its lips oame 
in contact with the food, 

Sach being a chief purpose of the 
8kin, it follows that every part of it^ 
however remote,, must be provided 
with filaments from the nerves of sen- 
sation, that we may become imme- 
diately senMble of the presence and 
action of external bodies. If any part 
were destitute of this property, its 
texture and vitality might be destroy- 
ed without our being conscious of the 
fact; whereas, in conasquenoe of this 
provision of sensitive nerves, no object 
can touch ^e skin without our being 
instantly made avare of its presence 
and pr(^rtte9. A case published by 
Dr Yellowly, in &e third volume of 
the Medico-'Ohirvtrgic^l TranutctioiMy 
illustrates in. a stidking manner the 
great mtUity of these nerves in wam> 
log us of danger. He says : '* The 
patient's hands up to the wrists, and 
the feet half way up the legs, are per^ 
feetly insensible to any species of in- 
joiy, as putting, pinching, scratching, 
or burning. He accidentally put one 
of his ^et, some time ago, into boiling 
water, but wfts no ot^rwise aware of 
the high temperature than by finding 
the whole surface a complete blister 
on removing it.'* 

While, however, sensation is com- 
moQ to the whole surface of the body, 
there are parts of the skin morepecu- 
Harly destined by Nature ~fo)r the exer- 
cise of Touch, and fot the appreciation 
of all the quadities of which it is cog- 
nizant. Such are the hands and tongue 
in man, t^e proboscis in the elephant, 
the tail in some oi the monkey tribes, 
and the tentacula in fishes. This was 
shown experimentally by Weber, who 
found that the points of a pair of 
compasses required to be separated 
only half a line to produce two im- 
pressions on the .tongne, while, a se* 
paration of one line was necessary 
for the tips of the fingers, of ten lines 
for the skin of the forehead, and of 
thirty for that of the middle of the 
arm> Now, in accordance with the 
explanation given of the dependence 
of sensation upon nervcpia endowment, 

• MuUer'i Archiv, 1885, p, 152. 



it is remarkable that all the parts 
destined for this special exercise of 
Touch, receive the most abundant sup- 
ply of sensitive nerves. Thus, the 
nerves going to the hand and arm, 
the most peifect instruments of this 
sense in man, have their dorsal or 
sentient roots ^ve times larger than 
those which arq destined to produce 
motion ; and, in like manner, the 
nerve supplying the tactile extremity 
of the proboscis of the elephant, ex- 
ceeds in size the united volume of all 
its muscular nerves. On the other 
hand, in animals covered with hair 
or feathers, whose sense of Feeling 
is comparatively defective, the muscu- 
lar nerves far exceed in size those of 
sensation; and wherever Nature has 
endowed any particular part with 
acute sensibility, she is invariably 
found to have distributed to that part, 
and to it alone, a proportionally high 
nervous endowment. In man the 
papillas vary in size in different parts 
of the body. They are largest and 
most numerous on &e tongue, the fin- 
gers, the palm of the hand, and sole 
of the foot, where sensation is most 
acute ; and they may be distinctly seen 
on the hand) running in irregular 
ridges, each ridge containing two pa- 
rallel rows of papillae, between which 
are the ducts of the perspiratory glands 
(fig. 1, d.) On the skin of the scalp, 
on the o^er hand, they are so smidl 
and wide apart that I^ofessor Gurlt 
had difficulty in detecting them. In 
fishes, no nervous papillae can be dis- 
covered on the surface of the skin ; 
but many of them have tentacula or 
projections generally about the mouth, 
for the special purpose of exercising 
Touch, and these are always plentifully 
supplied with branches from the fifth 
pair of nerves. 

The nervous tissue of the skin is 
thus not only an important instru- 
ment for receiving and conveying to 
the mind accurate impressions in re- 
gard to the properties of external ob- 
jects, but it is even essential to our 
continued existence. The pain which 
is caused by injuries is no doubt very 
disagreeable ; but in its uses it is 
a positive blessing, by warning us 
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against the danger, and even certain 
destruction, which would speedily 
overtake us if we had no such moni- 
tor at hand. If there were no nerves 
on the surface to communicate to us 
a lively impression of cold, we might 
inadvertently remain inactive in • a 
temperature which would not only 
suspend perspiration, but benumb the 
powers of life ; or we might approach 
so near the fire or boiling fluids, as to 
destroy the organization, without be- 
ing conscious of the fact. Whereas, 
through the kind interposition of the 
nerves, we cannot, when perspiring 
freely, be exposed to the cold air, 
without experiencing an unpleasant 
sensation, which impels us to attend 
to our safety, and to keep up our 
heat either by additional clothing 
or by active exercise. When both 
the nervous and the vascular parts of 
the skin ar^ in healthy action, there is 
felt over the body a pleasant warmth, 
which is generally accompanied by an 
agreeable consciousness of active exist- 
ence, the very opposite of the low and 
languid depression so often attendant 
upon continued defective action in the 
skin. 

For the due exercise of Sensation, 
the nerves must be in a proper state 
of health. If, for example, the cuticle 
protecting the nervous papillae be ab- 
raded, or removed by vesication, the 
naked nerves will be too powerfully 
stimulated by the contact of external 
bodies, and, instead of receiving and 
transmitting the usual impressions of 
heat, cold, hardness, &c., they will 
communicate scarcely any feeling 
except that of pain. If, on the othttr 
hand, the cuticle become thickened by 
hard labour, the impression made on 
the nerves will be proportionally les- 
sened, and little information be con- 
veyed by them to the min^>' 

' I have already remarU^'ft "ihoi^ a due 
supply of arterial blood is ati6ther re- 
qalsite for the action of the rierVes of 
sensation, aji4 that if they be deprived 
of this (afe'%' e3C|>osing the body to a 
degree of '^d sufficient to drive the 
blood from'* the'' surface), the nerves 
will become' -almost insensible, and 
p<»vero w(uinds mav bo received with- 



out the individual being conscious of 
the accident, or feeling the slightest 
pain. For the same reason, severe 
cold ceases after a certain time to be 
painful, and death ensues like deep 
sleep and without suffering. But when 
a frozen limb is thawed, and the re- 
turhing circulation begins to set the 
nerves in action, suffering forthwith 
commences, and there is mucih risk 
that inflammation will arise from the 
over-action. The same phenomena, 
in an inferior degree, must be fami- 
liar to every one, in the tingling so 
commonly complained of on heating 
cold hands or feet too rapidly at a 
good fire — a symptom produced by the 
return of the blood stimulating the 
nerves to undue action. The benumb- 
ing effects of cold have recently been 
turned to practical account by Dr 
James Arnott of Brighton in perform- 
ing some of the minor operations of 
8urgery.* A pig's bladder contnining 
water is placed over the intended site 
of the operation, and ice and after- 
wards salt are gradually added, so 
that the temperature may be slowly 
reduced, in order to guard against sub- 
sequent reaction. Fifteen or twenty 
minutes are generally sufficient to 
produce an amount of insensibility 
capable of allowing a square inch of 
skin to be dissected off, or a eeton to 
be passed, without producing pain; 
but future experience must shew if 
this procedure can be adopted with- 
out fear of subsequent inflammation 
from vascular reaction. 

It is the nervous tissue of the skin 
which takes cognizance of the tem- 
perature of surrounding bodies, and 
Imparts to us the sensations of warmth 
and coldness. In the present state of 
our physiological knowledge, we can- 
not distinguish any difference in the 
physical properties of the sensitive 
nerves which supply the skin, and 
those which confer sensation on the 
muscles and other internal structures 
of the body. But the experiments of 
Weber shew that some difference must 
exist ; ^as only the nerves of touch — 
that is, thosie of the skin and mouth — 

•tancipt, July 22,1848. 
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are capable of recognisirfg heat and 
cold. When plates of metal, heated to 
different degrees, were applied to a 
part of tiie surface of the body where 
the skin had been disorganized by 
burns and its restoration was still in- 
complete, he found that the subject of 
the experiment could not tell whether 
the metal was hot or cold, although 
he was conscious of pain when its tem- 
peratur6 somewhat exceeded 120° F,* 
It is probable that this difference of 
the power of sensation arises from some 
modification which the peripheral ex- 
tremities of the cutaneous nerves un- 
dergo in the papillae. 

In the healthy state, the sensation 
is a correct index of the real tempera- 
tare; but in disease, we often com- 
plain of cold and shivering when the 
skin is positively warmer than natu- 
ral. In this way, people whose di- 
gestion and circulation are feeble 
complain habitually of cold, and of 
cold feet, where others experience no 
each sensations. Exercise dissipates 
this feeling by exciting the functions 
of respiration and circulation, pro- 
pelling the. blood to the surface, and 
thereby increasing the action of the 
cutaneous vessels and nerves. 

Some mental emotions affect the skin 
and its functions much in the same 
way as cold. Thus grief^ fear, and 
other depressing passions, diminish 
respiration and the afflux of arterial 
blood, and consequently render the 
skin pale, check perspiratipn, and im- 
pair nervous action ; while rage and 
other violent passions, by augment- 
ing respiration and the afflux of 
blood, elevate the temperature of the 
surface, and give rise to the red flush, 
fulness, and tension, so characteristic 
of excitement. Sometimes, indeed, 
the effect of mental emotions on the 
skin is so great as to induce disease. 
In speaking of impetigo, Dr Bateman 
mentions two gentlemen in whom the 
eruption arose from ** great alarm and 
agitation of mind ;" and adds, that he 
" witnessed some time ago the extra- 
ordinary influence of mental alarm on 
the cutaneous circulation, in a poor 

* MiUler«S Archiv, 1849, p. 278. 



woman who became a patient of the 
Public Dispensary. A sudden uni- 
versal anasarca (dropsy under the 
skin) followed, in one night, the shock 
occasioned by the loss of a small sum 
of money, which was all she possess- 
ed.''^ Facts like these establish a 
connection between the brain and the 
skin, which it is important not to over- 
look. 

The reverse influence which the 
condition \ of the nervous matter dis- 
tributed over the surface of the body 
exerts on the rest of the system is also 
well known, and is exemplified in the 
effects of exposure to intense cold. 
The first sensation of chill excited in 
the nerves of the skin is quickly suc- 
ceeded by that of numbness and in- 
sensibility; and if the exposure is 
continued, the impression is speedily 
communicated to the brain, and con- 
fusion of mind, followed ultimately 
by death, comes on. When, on thcr 
other hand, as in tropical climates, 
the surface is relaxed by excessive 
heat, the brain speedily participates in 
the relaxation, and the mind becomes 
unfit for sustained or vigorous action. 

Invalids and literary men ofteb 
suffer severely from excess of action 
in the brain, and deficiency of action 
in the nerves of the skin and remoter 
organs. The nervous stimulus and 
action which are essential to digestion 
and to the health and warmth of the 
skin,- cannot be kept up when the 
brain is too exclusively exercised i|i 
thinking or feeling; and from want 
of a sufficiency of this stimulus the 
tone of the digestive and cutaneous 
organs is greatly reduced ; the ^r- 
face of the body becomes cold, shrunk, 
and uncomfortable, and the individual 
is subject to annoyance and painful 
sensations from trifles which formerly 
gave pleasure. Bad digestion and 
deficient warmth of surface are thus 
proverbially complained of among 
literary and sedentary persons, and 
cannot be removed without exciting 
the nervous and va<»cular functions of 
the skin, and diminishing those of the 
brain. 

* Bnteman on Cutaneous Bisenses, p. 150. 
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Before tenoinatlng our description 
of the skin, it is proper to add a faw 
wordB on its ornamental appendage, 
the. hair. In fig. 2, pi&ge 43, the hair, 
e, is seen originating in a bnlboas 
swelling, dy at the bottom of a fol^ide 
deeply implanted in the skin, ab ef, 
and frequently penetrating a consider* 
able way into the ftdipose tissue be- 
neath. It receiyes additions to its 
substKftce by the bulb, and is slowly 
pushed upwards as the fresh deposit U 
made at its base. Befbre reaching the 
surface it is lubricated by the secre- 
tions of the oil-glands, hik, which, as 
we have already seen, do not consti- 
tute an independent apparatus, but 
«re always associated with the hair. 
■The size of the glands bears no con- 
stant relation to that of the hair ; they 
are often largely developed in associa- 
tion with the finest down, as on the 
nose and female hp. In enfeebled 
states of the system l&e hair is apt to 
become dry and harsh from deficiency 
of the oily secretion, and not unfre- 
quently falls out from imperfect &tt» 
toition after fevers and other severe 
maladies. In advanced life the hair 
of the scalp is often lost from atrophy 
of the hair-tubes, while, on the con- 
trary, the fine downy hairs occasionally 
acquire increased development, as in 
the beard and mustaches which some- 
times make their unwelcome appear- 
ance on the female fiue. It is a curi- 
ous fact that baldness of the scidp is 
much more frequent in men than in 
women ; one cause of which, probably, 
is the use of waterproof hats, which 
impede tiie exhalations from the skin, 
aifd so derange the nutrition of the 
hair. The Use of caps, again, may 
produce the same effect by causing re- 
laxation and atrophy of the hair-tubes. 
It is at all events remarkable tliat the 
hair is generally persistent on those 
parts of the scalp which the head-dress 
does not cover, and this even when 
the rest of the head is perfectly bald. 



CHAPTl&E V. 

COUfBIVlONSOF HXA&TH OF THS SKIN, 

aKd its irflubnoe on THB OENE- 
bal ststbm • 

Fboh the foregoing exposition of 
the structure and functions of the skin, 
tile principles on which its physiologi- 
cal management jihould be conducted 
will be sufficiently apparent. But as 
knowledge becomes valuable only in 
proportion as it is rendered subservi- 
ent to the improvement and happi- 
ness of man, I shall offer no apology 
for now directing the attention of the 
reader to iome of the advantages wMeh 
may be derived from the practical ap- 
plication of the information which has 
just been communicated. 

Takingthenatttral«onstitution of the 
skin for our guide, we must inftothat 
the- conditions essential to itsliealthy 
action are, fira, that a free and -equsl 
circulation of blood shall take place 
over every part of its surface ; stedndfy, 
that a free and equal perspiration shall 
be k«pt up in ev«ry part, in due re- 
lation to the circumstances in which 
the individual is placed ; thirdly, that 
the fsn^Mtim, or remains ^ of tho per- 
spired mattex^ and all external impu- 
rities accidentally deposited on the 
surfkce of tiie body, shall be scrupu- 
lously and tlmeoouy removed; and, 
kutly, that the contact of noxious 
substances likely to be fibsorbed by 
the skin should be carefriUy avoided 
and removed. 

As the means which are most effec- 
tual in ensuring a f^ree and oqual 
circulation of blood over the whole 
surface of the skin, are at the same 
time more or less directly efficacious in 
keeping up a due degree of perspira- 
tion, and in removing impurities from 
the surface, I shall, to avoid unneces- 
sary repetition, treat of them together, 
in relation to all these purposes. Those 
among them which chiefly require our 
attention, are bodily exercise, suitable 
clothing, friction, and bathing. 

The temperature of the surfSMse is a 
pretty good test of the state of the 
cutaneous circulation and perspiration. 
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When the skin is comfortably warm, 
Us depth of colour, pleasant softness, 
and moisture, indicate that the blood 
drcnlates freely through its minuter 
Vessels, and that the perspiration is 
healthy and active. When, on the 
other hand, the surface is chilled and 
pale, we may be sure that its circula- 
tion is inactive, and perspiration de- 
ficient. Hence, the proper regulation 
ef its temperature is, in one sense, the 
first requisite to the preservation of 
its heal& ; because when this is effect- 
ed, it is almost infallibly certain that 
all the other cutaneous functions are 
adequately performed. 

The influence of bodily inactivi^ 
in impairing ttee action of the skin 
and causing a sensation of chill, is both 
striking and easily explained. Ani- 
mal heat proceeds fVom the combina- 
tion (or, as it may be termed, the 
boming) of the carbon and hydrogen 
of the Mood with the oxygen of the 
air inhaled during respiration; just 
as heat is generated during the more 
rapid combustion of carbon in the open 
air. When the combustion goes on 
actively, much heat is of course gene- 
rated, and the body becomes warm. 
When it goes on slowly, little heat is 
produced, and consequently a sensation 
of chill is felt. But in the animal 
system, as well as in the physical 
world, the' activity of the combustion^ 
depends, first, on the supply of fuel, 
and, secondly, on that of pure air. 
When these are at their maximum, 
heat is generated most rapidly. Now, 
speaking in a general sense, the food 
constitutes the fuel necessary for the 
production of animal heat, and which, 
after being converted into blood, is car- 
ried to all parts of the body ; while the 
ur inhaled in breathing is the source 
frokn which the oxygen necessary for 
the combustion is supplied. Conse- 

* The term conUmttion does not here 
imply the direct combination of the oxygen 
of the air with the hydrogen and carbon of 
the blood to form water and carbonic 
acid. Befi>re this last stey is arrived at, a 
U»^ series of intermediate compoimda are 
formed, which are classed under the some- 
what vague iitltofth€produc^o/theehemio»- 
vUal traikifcrtnaUont of the organism. 



quently, whatever gives keenness to 
the appetite, and produces free and 
deep respiration, and stimulates the 
circulation of the blood, furnishes all 
the conditions necessary for the rapid 
generation of animal neat. Mental 
excitement, and bodily exercise in a 
pure bracing atmosphere, are pre- 
cisely the circumstances which pro- 
duce the effects required , and hence 
their well-known influence in promot- 
ing warmth, health, and comfort. On 
the contrary, whatever impairs the 
appetite, obstructs the circulation, or 
weakens respiration, tends in hn equal 
degree to lower the heat-producing 
power. For example, all these effects 
follow indulgence in mental sloth and 
bodily inactivity, and breathing an 
impure air ; and hence the chill 
and impaired digestion which are so 
commonly the accompaniments of se- 
dentary habits. InsMiequate dothing 
acts somewhat in the same manner. 
The heat-producing power of the body 
being limited, protection by clothing 
is required to prevent the too rapid 
dissipation of the caloric in a cold 
atmosphere ; and consequently the 
warmest clothing is always required 
when the calorific power is most feeble. 
This is the reason why active well-fed 
men, living much in the open air, 
are capable of sustaining uninjured, 
tiiot^h without any unusual covering, 
a degree of cold almost sufficient to 
destroy an ill-fed and sedentary ar- 
tisan, living habitually in a vitiated 
atmosphere. 

From the foregoing general ex- 
planation of the sources of animal heat, 
and their dose depende&ce on the 
amount of exercise and nourishment, 
and the purity of the respired air, the 
reader will easily understand the im- 
portant bearing which the same condi- 
tions have on the healthy action of the 
skifl, and will perceive why a person 
with impaired digestion, or insufil- 
ciently supplied with food and exer^ 
cise, should suffer habitually from a 
dry chilly skin and cold feet; and why 
a genial glow and soft skin should be 
enjoyed, when the mode of life is such 
as to fulfil the conditions under which 
only they can occur. Into this subject. 
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however, I need not enter at present, 
as in a subsequent chapter I shall have 
occasion to treat very fully of exercise 
and its effects on the general health. 
It is enough in the mean time to have 
indicated that regular bodily activity 
is as necessary for the proper perfor- 
mance of the functions of the skin, as 
for the due action of all other parts of 
our organism. 

As man lives in an atmosphere gene- 
rally many degrees colder than his 
own body, the means of preventing 
his being cooled down too rapidly are 
forcibly pressed on his attention ; and 
as the skin is the most exposed part, 
these means must apply chiefly to its 
protection. Hence the necessity for 
clothing, especially in temperate and 
cold climates ; and hence the influence 
of unsuitable or inadequate clothing in 
impairing, and of suitable clothing in 
protecting and restoring, the functions 
of the skin, at all ages, in all ranks of 
society, and in all seasons. In in- 
fancy, and especially among the poor, 
want of proper clothing, and the con- 
sequent exposure to cold, are frequent 
causes of death, and still more fre- 
quen t causes of sickness. From the Re- 
ports of the Registrar- General of Births, 
Deaths^ and Marriages in England for 
1838-9, confirmed by the subsequent 
returns, it appears that one-third of all 
the deaths registered, or 343 per 1000, 
occur under three years of age. On 
inquiry, it is found that the propor- 
tion of such deaths among the poor is 
far greater than among the middle 
and richer classes. A very influential, 
although by no means the only, cause 
of this excess among the poor, is the 
inadequate protection afforded to the 
new-born infant against the effects of 
the sudden transition which it makes 
in passing from a high and almost un- 
varying temperature in the mother's 
womb, to one greatly inferior and con- 
stantly liable to change. But this phy- 
sical difference is of small consequence 
when compared with that which en- 
sues in the vital actions of the body. 
Hitherto the temperature of the in- 
fant has been supported by the chemico- 
vital metamorphoses of the mother, 
but now it is suddenly called upon to 



generate its own heat. For this pur- 
pose a new set of vital actions, of whicb 
respiration is the chief, is immediately 
called into play. At first, however, 
the powers of life are feeble, and few 
animals, as has been shewn by Dr I 
Edwards, are capable at birth of sus- 
taining their temperature unaided. 
The skin, from prolonged contact with 
a warm medium, is then extremely 
delicate and vascular, and highly sus- 
ceptible of impressions — so much so, 
that cases have occurred in which a 
leech-bite has caused a fatal haemo- 
rrhage. The circulation is, in fact, in a 
great measure cutaneous ; for the lungs, 
the stomach, the liver, and the kidneys, 
are as yet newly brought into activity, 
and feeble in their functions. If the 
infant, then, be rashly exposed to a 
cold atmosphere, the mass of blood 
previously circulating on the surface 
of the body is immediately driven 
inwards by the contraction of the 
Cutaneous vessels, and, by deranging 
the action of the internal organs, gives 
rise to fever, bowel-complaints, inflam- 
mation, croup, or convulsions, which 
sooner or later extinguish life. Hence 
warm and light clothing is indispen- 
sable in infancy, and especially during 
the winter and spring months ; and 
if, under a groundless expectation of 
hardening the constitution, the infant 
be daily plunged into cold water at 
that tender age, or rashly exposed to 
the open air during very cold weather, 
or to currents from doors or windows, 
the consequences can scarcely be other- 
wise than injurious. 

In my Treatise on the Physiological 
and Moral Management of Infancy y I 
have entered into some details in proof 
of the great influence of cold on infant 
mortality, and particularly of that 
arising from a law in France, which 
requires newly-born children to be 
carried to the ofiice of the maire to be 
registered — a custom which Dr Ed- 
wards has shewn to be productive of 
a rate of mortality directly prbpor- 
tioned to the coldness of the season 
and climate, and to the distance which 
the infant is carried from the parentis 
house. What more striking proof than 
this can be required of the evils arising 
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from the ignorance of legislators in 
regard to the constitution of the human 
body ? No man who understood phy- 
siology cquld ever have sanctioned a 
law, the practical effect of which is to 
consign annually so many victims to 
an untimely grave. The in^uence of 
cold on a large scale is strikingly 
shewn by the statistical researches of 
M. Herrmann on the mortality of 
Russia, where, according to him, of 
every 100 deaths, no less than 60 are 
those of infants. M. Quetelet likewise 
has pointed out, that in Belgium two 
infants die in January for one that 
dies in July.* 

Many parents, however, from over- 
anxiety to avoid one form of evil, run 
blindfold into another scarcely less 
pernicious, and not only envelop in- 
fants in innumerable folds of warm 
clothing, but keep them confined to 
very hot and close rooms. It would 
be well for them to recollect that ex- 
tremes are always hurt;ful, and that 
the constitution may be enfeebled, and 
disease induced, by, too much heat and 
clothing, and too close an atmosphere, 
as effectually as by cold and currents 
of air. The skin, thus opened and 
relaxerd, perspires too easily, and is 
readily affected by the slightest varia- 
tions of temperature ; whence arise 
those very colds and other ailments 
which it is the chief intention to guard 
against, while the internal ot'gans, be- 
ing at the same time deprived of their 
fair proportion of blood, become en- 
feebled, and afford inadequate nourish- 
ment and support to the rest of the 
body. 

But it is not in infancy alone that 
sickness and mortality arise from the 
habitually imperfect regulation of the 
temperature of the skin. In youth, 
and especially during the debility 
arising from rapid growth, the proper 
regulation of the clothing demands 
more attention than is generally be- 
stowed on it. Many delicate children 
suffer in winter from being allowed to 
go about within-doors with bare necks, 

* Kouveanx El^mens d'Hygidne, par 
Charles Londe, 3d ed., vol. i., p. 47. Paris, 
! 1847. 



arms, and legs; although their deli- 
cate appearance furnishes ample in- 
dication of the mischief thus produced, 
and their frequent attacks of illness 
might prove a warning even to unre- 
flecting parents. This plan is resorted 
to by way of hardening the consti- 
tution, and instances of very robust 
children so treated are pointed to as 
proofs of its success. But the parent 
too often overlooks the fact that such 
children generally derive their vigour 
from the possession of an originally 
sound constitution, and that it is this 
circumstance alone which enables them 
to withstand, and perhapireven derive 
benefit from, the exposure to which 
they are subjected. But it is a very 
different thing, and the results are 
very different, when we apply the same 
discipline to a child of feeble stamina. 
Instead of strengthening its constitu- 
tion, we are much more likely to bring 
about its premature death, or at all 
events to increase its delicacy and 
liability to disease. 

A similar error from a similar mo- 
tive is often committed at a later age 
by young people themselves. I have 
known many young persons, of both 
sexes, under this delusion go habitu- 
ally about in winter and in cold weather 
with a dress light and airy enough For 
a northern summer. They thought 
it manly and becoming to do so ; but 
those who were not very strongly con- 
stituted suffered a severe penalty for 
their folly. The necessary effect of a 
deficient circulation in the skin, is, as 
we formerly said, to throw a dispro- 
portionate mass of blood inwards ; and 
when this condition exists, insuificient 
clothing perpetuates the evil, internal 
disease is generated, and health is per- 
haps irrecoverably lost before any ap- 
prehension of danger is felt. Insuffi- 
cient clothing not only exposes the 
wearer to all the risk of sudden changes 
of temperature, but is still more dan- 
gerous (because in a degree less marked, 
and therefore less apt to excite atten- 
tion till the evil be incurred), when of 
that kind which, while it is warm 
enough to guard the body against ex- 
treme cold, is inadequate to preserve the 
skin at its natural heat. Many youths 
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— ^particularly femaloB, and those whose 
occupations are sedentary — ^pass days, 
and weeks, and months, without ever 
experiencing the pleasant glow and 
warmth of a healthy skin, and are 
habitually compluning of chilliness of 
the surface, cold feet, and other symp- 
toms of deficient cutaneous circulation. 
Their suffering, unfortunately, does 
not stop here ; for the unequal distri- 
bution of the blood and lowered vitality 
too often, by insensible degrees, lay the 
foundation of tubercles in the lungs, 
and of other maladies, which shew 
themselves only when arrived at an 
incurable stiige. Young persons of a 
consumptive habit will generally be 
found to complain of this increased 
sensibility to cold, and to exhibit the 
usual symptoms of internal congestion 
and impaired nutrition, even oefore 
they become subject to those slight 
catarrhal attacks which are so often 
the immediate precursors, or rather 
the first stages, of pulmonary consump- 
tion. All who value health, and have 
common sense and resolution, will 
therefore take warning fVom signs like 
these, and never rest till equilibrium 
of action be restored. For this pur- 
pose, warm clothing, exercise in the 
open air, and regular daily friction 
with a hair-glove or flesh-brush, ^are 
excellently adapted, and should be 
diligently pursued. 

It is true that in youth the skin has 
a more vigorous constitution than in 
infancy ; and that the several animal 
functions being now more equally bal- 
anced, the system is less susceptible of 
dborder from external causes, and can 
endure with impunity changes of tem- 
perature which at either an earlier or 
a more advanced age would have proved 
highly injurious. It is true, also, that 
the activity and restless energy of 
youth tend to keep up a free and equcd 
circulation even in the remotest parts 
of the body, and that this free circula- 
tion tends in its turn to maintain an 
equality of temperature in them all. 
Cold bathing and lighter clothing, 
therefore, may now be resorted to with 
a rational prospect of advantage, pro- 
vided they be properly regulated and 
duly proportioned to the state of the 



individual. But when, from a weak 
eonttitution or iMiuttal autceptUnU^, the 
tldn it not endowed with sujicient vttcUity 
to ordinate the neeeseary reaction whUih 
alone rendere these vMane tafe and pro- 
per, — when they produce on ahiding 
aente of chilliness, however sUght in 
degree, — we may rest assvured that mis- 
chief will inevUably follow at a greater 
or shorter distance of time from penever- 
ing in their use; and accordingly we 
should at once either modify or discon- 
tinue them. 

In seminaries for the young, and es- 
pecially in boarding-schools, great mis- 
chief is often inflicted from inattention 
to this guiding principle. I have 
known many instances in which deli- 
cate young girls have suffered seriously 
and permanently from being confined 
to cold rooms in winter, with little or 
no fire, and with nothing beyond their 
ordinary in-door clothing, and, at the 
same time, on account of the weather, 
not allowed any active exercise in the 
open air by which their natural heat 
could be increased. The consequence 
has been a state of habitual suffering 
during many months of the year, a 
lowered tone of health, a reteurded de- 
velopment of the constitution, a cold 
paleness of the surface and extremities, 
often accompanied by chilblains, and a 
spiritless languor of mind, which forms 
a striking contrast to the natural vi- 
vacity of youth. These evils, too, it 
is well to remark, are not inflicted from 
design, or even from carelessness. In 
most instances they spring from igno- 
rance alone, and from a wish to harden 
the constitution, which they are in re- 
ality calculated to destroy. In board- 
ing-schools for boys, I have known the 
same pernicious principles acted upon, 
and with lamentable consequences ; but 
in them the evil is, to some extent, 
counteracted by the i^estlessness and 
craving for active exercise in the open 
air, which at that age can scarcely be 
repressed under any system of prohibi- 
tive discipline. A moderate acquaint- 
ance with physiology on the part of 
teachers would save them from this 
destructive error. 

Habitual coldness of the feet is an- 
other source of suffering and bad health, 
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both in schools and in general society ; 
and in both it arises chiefly from in- 
activity or indolence. Sedentary fe- 
males, literary men, clerks, &c., almost 
inTariably suffer from this cause ; and, 
in schools, even the young suffer from 
not being allowed sufficient exercise in 
active sports to circulate their blood. 
The formal boarding-school walk of 
half an hour or an hour on Jin4 day», 
is a mere dull shadow of what exercise 
ought to be in youth, and is of no avail 
in infusing warmth and vigour into 
chilblained hands and feet^ The pro- 
daction of heat stands in direct rela- 
tion to the absorption of oxygen by the 
longs and the quantity of carbonic acid 
and water thrown off by them and 
the skin. Valentin has diewn by ex- 
periment that slow sauntering exer- 
cise does not increase the pulmonary 
and cutaneous excretions, and conse- 
quently that it does not favour the 
vital metamorphoses on which the pro- 
duction of the animal heat depends.* I 
But of this subject I shall have occa- 
sion to speak again in another chapter. 
In the mean time, I shall only caution 
the reader as to the use, or rather abuse, 
of artificial means for supporting the 
temperature of the body, and in par^ 
ticular of warm- water bottles now so 
commonly resorted to, to impart heat 
to the feet when in bed. Like all other 
Buhetitutes for the operations of nature, 
warm bottles fail in the purpose for 
which they are used, and tend to ag- 
gravate the evil. Instead of promot- 
ing a healthier circulation through the 
vessels of the feet, they weaken by re- 
laxing them, and leave them less able 
than before to generate ncUural heat. 
Every body admits that a warm foot- 
bath used every evening is relaxing 
and hurtful. Kow a hot-water bottle 
in contact with the feet for hours every 
night acts on precisely the samft prin- 
ciple, and proves scarcely less injuri- 
ous. By the irregularity of circulation 
which it brings about^ it induces flush- 
ing and headacb, while it does not 
correct the cause of the coldness of the 
feet. In females, accordingly, it often 
produces a local weakness ■ and dis- 

* Lehrbttcb, vol. i., p. 270. 



charge altogether incompatible with 
health. To remove such coldness, ex- 
ercise, friction, and proper attention 
to diet and to the bowels, are the most 
effectual means; and, in addition to 
these, the use of the cold salt water 
foot-bath, for two or three minutes at 
a time, once or even twice a-day, will 
be very serviceable, by invigorating 
the circulation, and exciting a healthy 
reaction similar to the glow which 
comes on after sea-bathing. But to 
effect this in very languid constitutions* 
the physician generiJly finds it neces- 
sary to ex^oin a smart vralk immedi- 
ately after the foot-bath. It is to the 
reaction induced by exefcise after the 
applioation of cold, that hydropathy is 
indebted for many of its cures. The 
only legitimate use of hot-water bottles 
is to air^or moderately warm the sheets, 
by placing two or three of them in 
different parts of the bed late in the 
afternoon, and having them removed 
at least an hour before going to bed. 
But even this indulgence should be re- 
sorted to only in aid of better means* 
and when there is positive necessity 
for external warmth. The plan of go- 
ing to sleep with the ^et in contact 
with a warm bottie is a very had one^ 
and ought never to be adopted as a 
habit. 

The inactivity implied in 4 seden- 
tary mode of life leads to another 
abuse, against which every one should 
guard. I allude to the overheating of 
sitting and bed-rooms by large fires or 
stoves. E^rnal heat thus applied 
invariably diminishes the heat-pro- 
ducing power of the animal systekn, 
and, as a necessary consequence, ren- 
ders it more f^id more dependent on 
external warmth at the expense of in- 
creasing debility and susceptibility of 
cold. We shall afterwards see that 
the power of generating heat is much 
greater in winter than in summer, and 
that Nature has thus endowed the or- 
ganism with the means of accommo- 
dating itself to the change of seasons. 
But if the body be accustomed to de- 
pend too much on an artificial tem- 
perature, its power of generating heat 
is weakened, and it becomes unable to 
resist the effects of exposure. Many 




persons, when cautioned on this sub- 
ject, triumphantly point to a thermo- 
meter in the room as indicating a 
temperatuire of perhaps only 65". But 
this is a fallacious test. There is a 
great difference between an equable 
temperature of 66** diffused through the 
whole air as in summer, and a corres- 
ponding temperature in a part of any 
roomj the air of which is rapidly and 
.constantly changing. To raise the ther- 
mometer of such a room to 66° in 
winter, at the distance of 10 or 15 feet 
from the fire, we must have a heat of 
perhaps 75° nearer the fire, and a 
large quantity of heat must be radi- 
ated from it, and directly absorbed by 
the body. In a room warmed by a 
large fire, too, there is constantly a 
strong current of air rushing towards 
the chimney, to which we have no 
parallel in the equable temperature of 
a summer-day. But the air thus en- 
tering the room from without is neces- 
sarily colder by very many degrees 
than the air contained in it ; so that, 
to keep the thermometer steadily at 
65°, we must maintain a fire large 
enough to instantly warm that large 
mass of cold air. To succeed in this, 
however, the fire must be such as to 
throw out by radiation and contact a 
quantity of heat far beyond what is 
present in the same quantity of air at 
the same apparent heat in summer, 
and by this radiated heat the body 
is scorched and relaxed. Whereas in 
summer, the walls, the furniture, and 
the air of the room being all at an 
equilibrium of heat, no such current 
or rapid loss is going on. The conse- 
quence is, that any one in winter 
coming from the open air into a room 
of a temperature of 65° at ten feet 
from the fire, will be apt to exclaim, 
How overheated the room is ! — al- 
though those who are accustomed to it 
may afSrm the contrary, and point for 
proof to the thermometer. This sen- 
sation of overheating is not the result 
of the mere transition ; for no length 
of time will make the warmth agree- 
able to a healthy person of active 
habits, and, practically, those who in- 
dulge in the warmth certainly suffer 
^ all the evils arising from overheated 



rooms. I have so often observed this 
that I can speak on the subject with 
confidence. For invalids confined to 
the house it is a matter of much im- 
portance ; and as a general rule, I con- 
sider a thermometrical temperature of 
65° in winter in a bed-room or sitting- 
room, where there is a current of air, 
as fully equal to a steady temperature 
of 65 in summer, and consequently 
quite as high as ought ever to be in- 
dulged in.* 

For a similar reason, while suffi- 
ciency of elothing is attended to, ex- 
cessive wrapping up must be as care- 
fully avoided. Great differences in 
the power of generating heat and re- 
sisting cold exist in different indivi- 
duals, and it would be absurd to apply 
the same rules to those who never feel 
cold, as to those who are peculiarly 
sensitive. The former may be bene- 
fited by cold bathing and degrees of 
exposure which would be fatal to the 
latter. Much, then, depends on the 
natural constitution of the individual 
and much on habit ; and the effects of 
habit may even, it appears, in some de- 
gree become hereditary. Thus, Mr Dar- 
win mentions that at a harbour of Tierra 
del Fuego, " a woman, who was suck- 
ling a recently-born child, came one 
day alongside the vessel, and remained 
there out of mere curiosity, whilst the 
sleet fell and thawed on her naked 
bosom, and on the skin of the naked 
baby." I" But the effect of stich ex- 

* The method usual in this country of 
heating rooms by open fireplaces, is liable 
to many objections. They octcasion such 
strong draughts of cold air from the door 
and 'windows that an equable temperature 
cannot be maintained ; while the consump- 
tioa of fuel is unnecessarily great, from the 
escape by the chimney of the larger portion 
of the heat evolved. But as our houses 
are generally constructed without any pro- 
vision for ventilation, these errors in heat- 
ing are in some degree compensated by the 
incidental though imperfect introduction of 
tnali air. For full details on the subject 
we refer to a small work entitled '* Practi- 
cal Ventilatbn, &c., by Robert Scott Burn ; " 
Edio. 1S5U. 

t Darwin's Journal of Hesearches into 
the Natural History and Geology of the 
Countries visited during the Voyage of the 
Beagle, p. 213. London, 1846. 
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posure is to produce a hideoas race, 
stunted in their growth, which ** one 
can hardly make oneself believe are 
feilow-creatures, and inhabitants of 
the same world." The rule is, there- 
fore, not to dress in an invariable way 
in all cases, but to put on clothing in 
kind and quantity sufieient in the indi- 
vidual c€ue to protect the body effectually 
from an abiding sensation of cold, how- 
ever slight. Warmth, however, most 
not be sought for in clothing alone, 
which, it pught to be remembered, 
serves but to retain heat, not to gene- 
rate it. The source of the animal heat 
lies in the metamorphoses which the 
food and the tissues of the body are in- 
cessantly undergoing, and the Creator 
has made exercise essential as a means 
to produce the healthy performance of 
these metamorphoses. Consequently, if 
we neglect exercise and seek warmth 
in clothing alone, we act at the risk, or 
rather with the certainty, of weaken- 
ing the body, relaxing the surface, 
and rendering the system extremely 
susceptible of injury from the slightest 
accidental exposures, or variations of 
temperature and moisture. Many good 
constitutions are thus ruined, and many 
nervous and pulmonary complaints 
brought on, to embitter existence, and 
to reduce the sufferer to the level of a 
hot-house plant. 

Female dress errs in one important 
particular, even when unexceptionable 
in material and quantity. From the 
tightness with which it is made to fit 
on the upper part of the body, not only 
is the insensible perspiration injudi- 
ciously and hurtfully confined, but that 
free play between the dress and the 
skin, which is so beneficial in gently 
stimulating the latter by friction at 
every movement of the body, is alto- 
gether prevented, so that the action of 
the cutaneous nerves and vessels, and 
consequently the heat generated, are 
rendered less than what would result 
from the same dress more loosely worn. 
£?ery part and every function are thus 
linked so closely with the rest, that 
we can neither act wrong as regards 
one organ without all suffering, nor 
act rightly without all sharing in the 
benefit. 



We can now appreciate the manner 
in which wet and cold feet are so pro- 
lific of internal disease, and the cruelty 
of fitting up schools and similar places 
without making adequate provision for 
the welfare of their young occupants. 
The circumstances in which wet and 
cold feet are most apt to cause disease, 
are those where the person remains 
inactive, and where, consequently, 
there is nothing to counterbalance the 
unequal flow of blood which then takes 
place towards the internal parts ; for 
it is well known that a person in 
ordinary health may walk about or 
work in the open air with wet feet for 
hours together without injury, pro- 
vided he put on dry stockings and 
shoes immediately on coming home. 
It is therefore not the mere state of 
wetness that causes the evil, but the 
check to perspiration and the unequal 
distribution of blood to which the ac- 
companying coldness gives rise. I am 
acquainted with an instance in which 
a robust and healthy tradesman, by 
incautiously standing when in a state 
of profuse perspiration, in the sea for 
five minutes in repairing a steam-boat, 
brought on severe constitutional dis- 
turbance, followed by pulmonary dis- 
ease, which confined him to the house 
during the whole of four winters. 
Twenty-three years after the cause was 
applied, although his health was gradu- 
ally improving, he still sufi'ered from 
cough and breathlessness, and re- 
mained very susceptible of cold and 
illness from every trifling exposure. 
This person instantly shifted himself 
on coming out of the water, which at 
the time he had been led to believe 
was a sufiicient precaution. But had 
he known something of his bodily 
constitution, he would have seen the 
danger before he exposed himself to 
it, and would have escaped the heavy 
suffering which his ignorance brought 
upon him. 

The risk of injury from cold is very 
much increased when there has been 
much previous exercise, followed by 
exhaustion of the vital powers. Hence 
the danger incurred by sportsmen 
from wading and getting chilled after 
hard exercise, and by tourists in ex- 
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po«iDg themselyet on the summits of 
mountains after a fatiguing ascent. 
We are acquainted with a gentleman 
who, for the sake of saving a detour 
of a few miles, swam across a lake 
after much previous exercise in shoot- 
ing* and- then waited on the shore for 
his less daring companions. The con- 
sequence was an attack of rheumatic 
fever which confined him to bed for 
many months, and theseverity of which 
made his recovery long appear hope- 
less. 

The preceding observations refer 
chiefly to the quantity and fitting of 
the clothing ; but the material of which 
it i» eompoted is also a consideration 
of much importance. The principal 
requttites are, liiat the dress shall be, 
iHy as light as possible ; 2dly, a bad 
conductor of heat, so as to afford pro- 
tection against sadden changes of tem- 
perature ; ' and, Qdly, of so porous a. 
nature as to admit of the easy passage 
of the insensible perspiration. Of the 
various kinds of clothing in common 
use, mme presoits these advantages 
combined in so high a degree as flan- 
nel ; and consequently, as a general 
rule, no other material can equal it in 
, suitableness for being worn in contact 
with the skin, which it is our chief 
! object to protect. 

The advantages of wearing flannel 
next the skin have been long and fa- 
miliarly known, and they are easily 
explicable on the principles above ex- 
pounded. Being a bad conductor of 
heat, flannel prevents that of the ani- 
mal economy from being quickly dis- 
sipated, and protects the body in a 
considerable degree from the injurious 
influence of sudden external changes. 
From its presenting a rough and un- 
even though soft surface to the skin, 
every movement of the body in labour 
or in exercise, gives, by the consequent 
friction, a gentle stimulus to the cu- 
taneous vessels and nerves, which 
assists their action, and maintains their 
functions in health ; and, being at the 
same time of a loose and porous tex- 
ture, it is capable of giving a readier 
passage to the cutaneous exhalations 
than any other material in common 



use — ^while, from the cellulated strac- 
ture of the fibre of the wool, itstiflsae 
does not become saturated with mois- 
ture, as is the case with linen, whenever 
there is a flow of perspiration* In 
some very delicate constitutions, how- 
ever, it proves too irritating to the 
skin, and in hot climates is apt to 
excite too great a flow of perspiration. 
In the former case, fine fleecy hosiery, 
and in ihe latter, cotton, will in gene- 
ral be easily endured, and will greatly 
conduce to the preservation of health. 

Many are in the custom of waitingtill 
winter has fairly set in before begin- 
ning to wear flannel. This is a great 
error in a variable Ornate like ours, 
especially when the constitution is not 
robust. Jt is during the tudden changt* 
from hMt to cold, which ctre eo common m 
autumn, before the frame Aa# gat inwrtd 
to the reduction of temperature, that 
protection is m4>st wanted, and flannel 
is mast useful; and also during the 
sudden transitions in spring^ Even in 
summer the temperature at different 
times of the day, and the degrees of 
exercise in which we are engaged, 
are so very different, that flannel 
is tiMn scarcely less valuable as a 
protection than during the colder 
months of the year. Towards sunset 
the air often becomes so cold in sain- 
mer after a very warm day, as to cause 
a sudden chill to those who are not on 
their guard against it. This is a fre- 
quent occurrence even in the climates 
of France and Italy, from the mcHsture 
which is then condensed by the cooling 
of the air ; and hence invalids ought 
to be particularly cautious not- to ex- 
pose themselves at this time, as the 
chilled skin becomes a ready vehicle 
for the absorption of miasmata. Upon 
the whole, therefore,. I am dispoeed to 
recommend persons of a delicate con- 
stitution not to leave off the use of 
flannel even in summer, but rather, 
if they find it too warm, to wear it 
over the shirt, instead of under, as in 
winter. This wUl modify its effects, 
and at the same time scarcely impair 
its power of protecting against sudden 
changes. 

The advantages of flannel as a pre- | 
servative from disease, in warm as i 
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well as in cold climates, are now so 
well understood, that in the army and 
nary its use is cogently, and with the 
greatest pn^riety, insisted on. Sir 
George BalUngall, in his yaluable 
Lectwree on Military Surgery (p. 92), 
has some very judicious remarks on 
the influence of warm clothing in pre- 
serviog the health of soldiers. After 
adducing the testimony of 1^ James 
Macgrigor, to shew that in the Penin- 
sula the best-clothed regiments were 
generally the most healthy, Sir Greorg^ 
mentions that when in India, he had 
himself a striking proof of the utility 
of flannel in checking the progress of 
a most aggravated form of dysentery in 
the second battalion of the Royals. In 
like manner. Captain Murray, late of 
H.M.S. Valcnrons, told me, that he was 
80 strongly impressed by former ex- 
perience with a sense (^ the efficacy 
of the protection afibrded by the con- 
stant use of flannel next the skin, that 
when, on his arrival in England in 
December 1823, after two years' ser- 
Tioe amid the icebergs on the coast of 
Labrad(»r, ihB ship was ordered to sail 
immediately for the West Indies, he 
directed the purser to draw two extra 
flannel shirts and pairs of drawers for 
each man, and instituted aregular daily 
inspection to see that they were worn. 
These precautions were followed by 
the happiest results. He proceeded 
to his station with a crew of 150 men ; 
visited almost' every island in the 
West Indies, and many of the ports 
in the Gulf of Mexico ; and, notwith- 
standing the sudden and extreme tran- 
sitions from climate to climate, re- 
turned to England without the loss of 
a single man, or having any sick on 
board when he arrived. It would be 
going too far to ascribe this excellent 
state of health solely to the use of flan- 
nel ; but there can be little doubt that 
this was one of the chief causes of 
Captain Murray's success. Far, how- 
ever, fVom trusting to it alone, he was 
<ts careful in guarding against other 
sources of disease as against varia- 
tions in temperature; and with this 
view every precaution was at the same 
time used, by lighting stoves between 
decks and scrubbing with bot sand, to 



ensure the most thorough dryness, and 
proper means were put in practice to 
promote eheerfVilness among the men. 
When in command of the Recruit gun- 
brig, which lay about nine weeks at 
Vera Crus, the same measures pre- 
served the health of his crew, when 
the other ships of war, anchored 
around him, lost irom twenty to fifty 
men each. 

That the superior health enjoyed by 
the crew of the Valorous was attribut- 
able chiefly to the means employed by 
their humane and ' intelligent com- 
mander, is shewn by the analogy of the 
Recruit; for although constant com- 
munication was kept up between this 
vessel and the ships in which sickness 
prevailed, and all were exposed to the 
same external causes of disease, yet 
no "case of sickness occurred on board 
of it. Facts like these are truly in- 
structive, by proving that man pos- 
sesses much power of protecting him- 
self from injury, when he has received 
the necessary instruction, and chooses 
to adapt his conduct to the circum- 
stances in which he is placed. 

In further corroboration of the uti- 
lity of flannel in preserving health, I 
may quote the following remarks by 
the late Dr Hope of London. *' For 
eight or ten years,*' says he, ** I have 
been in the habit of asking the ques- 
tion of all respectable patients of ro- 
bust constitution, who had been at- 
tacked with pleurisy, peripneumony, or 
acute rheumatism, whether they were 
in the habit of wearing flannel or not : 
to which they generally answered in 
the negative — the common reason as- 
signed being that they were so much 
exposed that they could not venture to 
pamper themselves. I recently put 
the same question to a London physi- 
cian, and he gave the same answer 
with a smile and ' My dear friend, it is 
impossible, &c.' He was attacked 
with rigors the same night, and had 
a severe rheumatic fever. I do not 
quote the poorer classes, for they al- 
most universally are deterred from 
wearing flannel by the expense, and it 
is notorious that they are subject to 
acute inflammations of all kinds in a 
much greater proportion than the 
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higher classes. Flannel is also highly 
beneficial to chronic affections of the 
mucous membrane of the lungs."* 

When, from any reason, flannel or 
fleecy hosiery cannot be worn next the 
skin, cotton should be preferred to 
linen as a substitute. In summer, it is 
true, the latter feels much cooler and 
fresher; but from this very quality, 
which arises from its being a good con- 
ductor of heat, it is less serviceable in 
protecting the body from chills. Besides, 
owing to the porous nature of its fibre, 
it greedily imbibes the moisture of the 
perspiration, and forms a damp cover- 
ing to the body, which readily abstracts 
the heat from the surface, and produces 
an unpleasant feeling of cold. Checked 
perspiration ensues, possibly to be fol- 
lowed by inflammatory colds or rheu- 
matism. These evils may in a great 
measure be guarded against by wear- 
ing flannel outiside the linen ; but when 
this is objected to, as will generally be' 
the case in warm climates, the best and 
most con ven ien t substitute will be found 
in cotton, which possesses the com- 
bined advantages of being a bad con- 
ductor of heat, and of not imbibing 
moisture with the same facility as linen. 
Consequently the risk of chill is very 
much diminished. Silk has likewise 
been recommended as a convenient 
and pleasant substitute for flannel next 
the skin : it has the advantages of 
being a bad conductor of heat, and 
having a smaller disposition to absorb 
moisture than even cotton. Its greater 
price, however, is an obstacle to its 
general adoption ; while in very sen- 
sitive persons it is said to prove a 
source of irritation, and to produce 
cutaneous eruptions, f 

With regard to the upper clothing, 
it is impossible to lay down any fixed 
rules : all that can properly be said is, 
that it should be light, free, and un- 
restrained, and in such quantity as to 
afford the necessary protection without 
relaxing Iho surface too much. It 
ought, therefore, to vary, not only ac- 

• Notes on Chronic Pleurisy, by the late 
James Hope, M.D.; Med.-Chir. Rev., July 
1841, p. 300. 

f- Wilson on the Skin, I'd eJ., p. 146. 



cording to the season and the weather, 
but according to the active or passive 
state of the wearer. As active exer- 
tion is favourable to the production of 
animal heat, less clothing is necessary 
for walking than for driving or sailing. 
For this reason we see the labourer 
strip in proportion to the severity of 
his toil, while the passive female in a 
well-hung carriage lolls wrapped up 
in cloaks and furs. But when over- 
heated by exercise, we should be care- 
ful not to throw aside our wrappings 
too suddenly after coming home. The 
safest way is to saunter about the room 
for a few minutes till the natural heat 
be attained, and then to throw off the 
superfluous covering ; or when the ex- 
ercise has been severe and the under 
garments are wet with perspiration, 
it is better at once to change them 
before a chill endues. Many suffer from 
neglecting these precautions, and blame 
the walking out for the cold which 
they caught rather after their return. 
In like manner, many injure themselves 
in severe weather by getting chiUed 
before going out, and trusting to sub- 
sequent exercise to restore their heat; 
whereas going out already cold is the 
surest way to get thoroughly chilled, 
and to be hurt by it. Those resist 
external cold best who leave the house 
comfortably warm, and with an active 
state of the cutaneous circulation. 

To a certain extent the colour of the 
clothing must modify its power of pre- 
serving the warmth of the body ; but 
its heat-retaining quality is so much 
more dependent on the texture than 
on the colour of the garments, that the 
consideration of colour is not one of 
much practical importance. 

In aid of the third requisite of cloth- 
ing — that it should be sufiiciently por- 
ous to give easy passage to the insen- 
sible perspiration, and suflSciently ab- 
sorbent to take up a considerable 
portion of moisture when sweating is 
induced, — it is necessary that whatever 
is worn should be frequently changed, 
ventilated, and washed, to free it from 
the impurity necessarily arising from 
so constant and extensive an exhala- 
tion from the skin. In the case of 
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flannel, for example, it is an excellent 
plan, instead of wearing the same gar- 
ment for seTeral successive days, either 
to change it yery frequently, or to 
make use of two sets of flannel, each 
being worn and aired by turns on 
every alternate day. A frequent 
change, however, is certainly the pre- 
ferable arrangement. For the same 
reason, a practice common in Italy 
merits universal adoption. Instead of 
beds being made up in the morning 
the moment they are vacated, and 
while still saturated with the noctur- 
nal exhalations, which, before morning, 
even become sensible to smell in a bed- 
room, the bed-clothes are thrown over 
the backs of chairs, the mattresses 
shaken up, and the window thrown 
open for the greater part of the day, 
so as to secure a thorough and cleans- 
ing ventilation. This practice, so con- 
sonant to reason, imparts a freshness 
which is peculiarly grateful and oon- 
dacive to sleep ; and its real value may 
be inferred from the well-known fact, 
that the opposite practice, carried to 
an extreme — as in the dwellings of the 
poor, where three or four beds are 
oflen huddled up with all their impu- 
rities in a small room — is a plentiful 
source of fever and bad health, even 
where there is no deficiency of nourish- 
ment or of ventilation during the day. 
In the abodes of the poor Irish residing 
in Edinburgh, I have seen bedding for 
fourteen persons spread over one floor 
Qot exceeding twelve feet square : when 
morning came the beds were huddled 
one above another to make sitting- 
room during the day, and at night they 
were again liud down, charged with ac- 
cumulated exhalations. If fever were 
not to appear in such circumstances, it 
woold be indeed marvellous ; and we 
ought to learn from this, that if the 
extreme be so injurious, the lesser de- 
gree implied in the prevalent practice 
c&nnot be wholesome, and therefore 
should not be retained when it can be 
80 easily done away with. 

The exhalation from the skin is 
composed^of about 986 parts of water 
^d 14 of animal and mineral sub- 
stances per 1000; or, assuming the 
^ater exhaled in 24 hours to amount 



to 25*6 ounces, the proportion of ani- 
mal matter excreted in the same time 
would be about 2 drachms, and of inor- 
ganic salts about 41 grains. The animal 
matter consists principally of butyric 
and other fatty acids, of lactic and 
acetic acids, partly free and partly in 
combination with ammonia, and of 
some ill-defined extractive matter con* 
taining sulphur ; the inorganic ingre- 
dients are chiefly common salt and the 
earthy phosphates, with minute quan- 
tities of ammoniacal salts. The ex- 
creted matter differs^ in composition 
in different regions of the body. When 
pure it is slightly acid, and has a slight 
odour, which becomes very perceptible 
when a number of individuals are 
crowded together. This odour varies 
in different animals, and accordingly 
by its means we readily distinguish 
whether we are in the neighbourhood 
of a flock of sheep, a herd of cattle, or 
a troop of horses. In man the per- 
spiration, when mixed with the secre- 
tion of the sebaceous follicles, 'fre- 
quently becomes alkaline, and then ac- 
quires a strong, and in some indivi- 
duals a very offensive smell, which, of 
course, is most perceptible where the 
sebaceous follicles abound, as, for in- 
stance, in the armpits. Frequent ablu- 
tion of such parts is thus necessary for 
the sake of personal cleanliness, as well 
as to avoid being offensive to others. It 
cannot fail to be remarked how small 
the proportion of animal matter ex- 
creted by the skin is to V-^l of the 
water, and some will feel a loss to 
reconcile the results obt>tii. u by che- 
mistry with the undoubtea import- 
ance of the cutaneous excretion. But 
it is our limited knowledge which is 
here at fault. We have already seen 
how retention of the perspiration af- 
fects the chemico-vital metamorphoses ; 
and we know, moreover, that many 
animal principles, when introduced 
into the blood even in the smallest 
quantities, produce most violent dis- 
turbance of the animal functions. 
It is probable that poisons of a simi- 
lar nature are produced during the 
transformation of the tissues, and that 
these, if retained in the system, would 
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ant most injnrioiialy upon it. Tb« 
ddetwioos action of coDcentnted ani- 
mal effluvia girvs eountananee to this 
view; wbile the objeetion, that tha 
existence of such poisons has never 
been peoved by the chamist, can be 
made only by those vrho are ignorant 
of the d^leuitias which, in the pre- 
sent state of our knowledge, attend 
such inTestigations. 

The frec[nent removal of the saline 
and animi^ residue of the perspira- 
tion from the skin becomes, then, an 
indispensable condition of health, the 
observance of which, particulaily in 
eaily lift, when waste and nntvition 
are both very active, prevents the 
appearanoe of the cixtaneous diseases 
otherwise so common in infancy.* 
Kot only, therefore, is daily wash** 
ing of the body required at that and 
Indeed at every age, but frequent 
change of clothing is also essential ; 
and for this reason it is much to be 
wislied that a plan of washing the 
clothes of the poor at a cheap rate, 
were universally ad<^ted. The trouble, 
time, and expense, imposed upon the 
mother of a family among the work- 
ing classes in washing and drying the 
clothes of its individual members, are 
so great as to present an almost irre- 
sistible temptation tO' the neglect of 
cleanliness ; and when we wonder at 
the dirt and disorder of a labourer's 
house, we- are too apt to forget the 
disadvantages nsidsr which its Inmates 
are placed, and the cost of toil and 
money at which cleanliness is obtained 
where there are several chiMren to be 
taken care of, and cocking and other 
household operations to be conducted 
at the same time^ Hence, among the 
poorer classes in large towns, want of 
cleanliness prevails to a very great«x- 
tent, and proves highly injurious to 
both health and morality. Actuated 
by such considerations as these, a few 
benevolent individuals in Liverpool 
combined, a few years, ago, to hire 
and fit up a cellar in a convenient 
situation, with the requisite boilers, 
tubs, and drying stoves^ whero the 

* See the author's work on the Manage- 
< ment of Inftmcy, 7th ed., p. 85. 



poor might havo the means of wash- 
ing their bed and body dothee at an 
exceedingly trifling expense of both 
time and money; and after several 
years' trial the results have been 
most encouraging. Not only have 
the poor been eager to a.vaAl them- 
selves of the privilege thus held oat 
to them, but numerona instances 
have occurred in whieh t&e ^read ef 
disease was arrested, and health and 
character were restored, by the habits 
of cleanliness and self-respect thus 
fostered. The example has been fol- 
lowed with the best success in London, 
Manchester, and various other large 
towns in Bnglaad ; and there is every 
reason to hope that ere long a nmilar 
plan will be carried into execution 
in the diffwent districts of every con- 
siderable town, and will even be ex- 
tended to country villages. 

But if the frequent ehax^ and 
washing of clothes are essential to 
the health of the skin by removing 
the saline and animal imparities de- 
posited upon tiiem by the perspiration, 
it is equally certain that fireqoent 
bathing or wMhing of th€ ^«hm is not 
less indispensable to remove the im- 
purities adhering to its surface, and 
which, if allowed to accumulate, woold 
tend to obstruct its pores, impede its 
functi<ms, and disturb its heidth. It 
is apparently for this reason that, in 
the eastern and warmer coosferies, 
where perspiration is very copious, 
ablution and baling have assumed 
the rank and importance of religions 
observances. Those who are in the 
habit of using the flesh-brush daily, 
are at first surprised at the quantity 
of white dry scurf whieh it brings 
off; and those who take a wann Ihm^ 
for half an hour at long intervals, 
cannot have iUled to notice the great 
amount of impurities which it re- 
moves, and the gratefU fieeling of 
comfort which its use imparts..* The 

« ValentjA obtained, by currying a hone 
weighing 918 Ibe., on one day 91 grains of 
epidermic scales, mixed with some broken 
pieces of hair and residue of perspiration, 
and on the following day 65 gndns. — 
Lehrbnchy vol. i, p. 622. 
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warm, tepid, oold^ or shower both) 
as a moant of pFOMrring beidtb, 
ongfat to be in M common use as a 
chaogeof apporel, fbr it is equally a 
measureofziooesBuycleaiilinesB. Many, 
nodottbt, n^leettiiis, and enjoy health 
notwithstanding'; but many, very 
many, suflbr fhmi its omission^ and 
even tile former would be benefited 
bj employing It. The peiveption of 
this truth is gradually extending, and 
Iwths are now to be found in Hfty 
places fbr one in which they oould be 
obtaiBed twenty years ago* In- many 
of our large towns baths fbr the wf»rk* 
ing clasws haTo beenestabliidied along 
with the washing-hottBes, and tlie op- 
portunities thus awarded of cuitiyal>> 
ing habits of personal cleanliness have 
been seized- on with avidity.^ To 
such an «ctent has this been the case 
that the Corporation of Liverpool has 
already seen fit to vote an expendi- 
ton of £^,000 fbr these erections;' 
£16,000 has been laid out fbr a similar 
pnipose l^ the parish of St Martins- 
in-the-FieldB in London, and a cor«- 
respondin^y Uvge sun by the parish 
of Msv^ebvan, while other metropoli*> 
tan bodies are preparing to follow in 
the same path; The movement is tiius 
rapidly spreading, and promises to be 
productive of the greatest benefit to 
the health and' morality of the work- 
ing popolation. In the use of the 
bath, homever, the middle and upper 
classes in this country are greatly 
behind the corresponding classes in 
fVaoce. This will at once be evident 
on comparing' the bathing aeoommoda* 
tionaflbrdadin<the two countries. For 
iflstanoe, in tbe yeiir 1846 Paris con- 

I tai&ed for the pnbiic use 2709 baths^ 
in different establishmentB throughout 
the ci^, and 3X)S0 portable baths fbr 

I the use of invalids and others who 
pteferred nsingr them, in their own 
houses ;t I while Bdlnfamgh^ on ther 



* Nearljf 800;000 bskhs were taken in 
tbe first yeae in the Goahton StireetAnd St 
^iiiartiii*8 establishments hi London. 

+ L€vy, Traits d'Hygidne, vol. li.,p. 679. 

t It is calculated that 2,11^,800 baths 
&re taken azmaal}y in Parts, at an average 
cost of W oentliinesFor 6d; per badi, bei&des 
=• ■ -'-^' -^ ..... — ■ 



other hand, has only three bathing 
establishments, oomtainkig altsgetber 
under 40 baths, and the thriving eity 
of Aberdeen, with a populaition of 
66,009 in 1841, had no public wsnn 
fifesh water bstth till 1851, when an 
old ohurah was converted into a bath«- 
ing establishment c(mtaining 19 hot 
and cold batiis on the upper floor and 
a large swimming bath below. For*- 
merly ^e opportunities eai^oyed by 
the working classes also, of using ttie 
waim batii, were greater in France 
than in Bngland, but the establirinnent 
of the Baths and Wash-houses has of 
late years turned the scale. This pre* 
eminence, howevier, may be but tem«* 
poi«ry, as the Fi«noh Gtyveniment, 
with a laudable desire- tb promote the* 
formation and dev^opmeoit of insti- 
tutions which are- for the benefit tif 
the people, after sending M. Pindde 
to collect information regarding the 
English establishments, has appointed 
a eommission to:pr^»are a biU for in- v 
stituting public bal^sand waah4iouses 
for the industrious-classes. 

When we consider the importance 
of the exhaling functions performed 
by the skin, it seems almost incredible 
l£at ablutton and bathing of every de^- 
soription should be so much neglected 
in charitable institutions, in> semi- 
naries fbr the' young, and even by 
many persons who <}onrider themselves 
patterns of cleanliness^ Mr Stuart, 
in speaking of l^e Nortii Americans, 
remarks that " t&e practice of tra- 
vellers washing at the doors, or in the 
porticos or stoops, or at the wells of 
taverns and hotels' once a-day,.is most 
prejudidai to health ; the ablution of 
the body, which ought never to be ne- 
gliBCted, €U Ibast twice ct-day in a hot 
climate, being altogether inconsistent 
with it." '' In fact," he adds, <' I have 
found it more difficult in travelling in 
the United States, to procure a liberal 
supply of tmiter at aU times of the day 
and ni^t in my bedchamber, than ta 
obtain any other necessary. A supply 
for washing tk$ fact and J^anda once 
, a-iiay teenu. aU that is thought nquir 

those which are given gratis in the hospi- 
tids. 
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tiu.^** This state of matters still con- 
tinoes pretty nearly the same, except 
in the great Atluitic cities, where 
some degree of improvement heui taken 
place. But bad as it is, I fear that 
numbers of sensible people may be 
found much nearer home, who limit 
their ablutions to the visibU parts of 
their persons, and would even express 
surprise if told that more than this is 
necessary to health. Certain it is 
that many never wash their bodies un- 
less they happen to be at sea-bathing 
quarters in summer, or are oppressed 
with heat, when they will resort to 
bathing as a means of comfort, but 
without thinking at all of its efficacy, 
<u a meant of dMnUnetiy in prelserving 
health. In many public charities and 
schools, in like manner, bathing or 
ablution is never thought of as a pro* 
per or practicable thing, except for 
the sick; and yet it is obviously of 
great importance to every one, espe- 
cially to the young.t These facts 
shew that there is quite as much truth 
as sarcasm in the remark of a medical 
journalist, that ^* we every day see 
whole families purged and vomited 
by the order of their physicians, but 
rarely or never do we hear of their 
being recommended to wash their 
skins/'l 

For general use, the tepid or warm 
bath seems to me much more suitable 
than the cold bath, especially in win- 
ter, and for those who are not robust 
and full of animal heat. Where the 



* Three Yeajn in America, vol. ii^ p. 440. 

t While reviAing these pages, I have 
learned from a friend the partioulars of a 
case strikingly illustrative of the necessity of 
attending to the condition of the skin, and of 
the sympathy subsisting between it and the 
bowels. A lady, who is in other respects 
yery cleanly in her habits, has never been 
accustomed to the use of the bath, or to 
general ablution of any kind, and, in conse- 
quence, the action of the skin is very im- 
perfect. As a substitute, however, for its 
exhalation, she has, all her life, been affect- 
ed with bowel-complaintt which no treat- 
ment, directed to the bowels, has been able 
to remove. It is probable that the natural 
course of the exhalation could not now be 
restored. 
X Medico- Chirurg. Rev., No. LXVI. p. 528. 



constitution is not vigorous enough 
to secure reaction after the cold bath, 
as indicated by a warm glow over the 
surface, its use inevitably does harm. 
A vast number of persons, especially 
of those leading a sedentary life, are 
in this condition ; while, on the con- 
trary, there are few indeed who do 
not derive evident advantage from the 
regular use of the tepid bath^ and still 
fewer who are hurt by it. 

Where the health is good, and the 
bodily powers are sufficiently vigor- 
ous, the cold bath during summer, and 
the shower-bath in winter, may serve 
every purpose required fh>m them. 
But it shoiUd never be forgotten that 
they are too' powerful in their agency 
to be used with safety by every one, 
especially in cold weather. In pro- 
portion as cold bathing is influential 
in the restoration of health when judi- 
ciously used, it is hurtful when re- 
sorted to witiiout discrimination; and 
invalids therefore should never have 
recourse to it without the sanction of 
their professional advisers. 

Even where cold bathing is likely 
to be of service when judiciously em- 
ployed, much mischief often results 
fh>m continuing the immersion too 
long. I once met with a case of this 
kind in a boy of fifteen years of age, 
who became nearly i^ensible from re- 
maining half an hour in the sea, while 
bathing at Portobello: it was some 
days before he was sufficiently restored 
to be considered out of danger. Even 
in the most vigorous subjectsi, pro- 
longed immersion is yery apt to be 
followed by ii^urious effects ; and the 
danger is greater the lower the tem- 
perature of the water. On plunging 
into moderately cold water, a comfort- 
able feeling follows after the first 
shock heui subsided ; and if the bather 
quit the water before this stage passes 
away, the whole snrfieice of the body 
will soon be overspread with a genial 
glow. But if immersion be farther 
prolonged, the blood is driven in upon 
the internal organs, the nervous energy 
is depressed, and, reaction being pre- 
vented, iigurious consequences will 
probably ensue. 

The experiments of Chossat have 
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shewn that in a large proportion of 
chrQoic diseases the immediate cause 
of death is the reduction of the tem- 
perature of the body. This is the case 
in starvation. Life continues so long as 
the body yields, through absorption of 
its tissues, a supply of fuel for the pur- 
pose of respiration ; but when this is 
exhausted the temperature falls, and 
death ensues. The energy with which 
the vital functions are performed thus 
stands in a direct relation to the tem- 
perature of the body, and consequently 
decreases with the latter. For in- 
stance, when the temperature of turtle- 
doves, which, in the normal state, is 
108" P.. fell to 99", the muscular con- 
tractions ceased to be vigorously per- 
formed, and fatigue was easily induced. 
When it feU to 90°, the birds lost the 
power of standing, and were obliged 
to rest the belly on the ground ; and 
at 74" life became extinct. That 
death was really caused by cold was 
evident from the marvellous effects of 
artificial heat in recalling vigour to 
animals which were on the point of 
expiring. Pigeons gradually recovered 
so far as to be able to perch on the 
finger, and even to fly short distances ; 
while death immediately followed on 
the withdrawal of the heat. These 
experiments tend to throw light on 
the cause of danger from prolonged 
immersion in water at a low tempera- 
tore. The heat ef the body is ab- 
stracted, its temperature becomes too 
low for the normal performance of 
chemico-vital metamorphoses, and one 
of the first consequences is weakness of 
muscular contraction. This everyone 
must have experienced in the difilculty 
of fastening the dress when the hands 
are chilled. We constantly read of 
accidents occurring to persons while 
bathing. A good swimmer plunges 
boldly into deep water, and strikes 
out manfully from the shore. But he 
soon tires and makes for the land ; he 
is seen to struggle in the water, and, 
before assistance can be rendered him, 
he sinks and is drowned. He is said 
to have been seized with cramp ; but 
the real cause of death, in the majority 
of instances, is the action of cold, en- 
feebling vitel action. Hence bathers, 



especially those of spare and slender 
bodies, should beware of venturing 
into deep water, more particularly at 
an early stage of the season, before the 
sun's influence has raised the tempera- 
ture. Such accidents are peculiarly 
apt to happen when bathing is re- 
sorted to for refreshment, after a long 
and fiitiguing day's walk. 

But even when the results are not so 
directly injurious, the system suffers 
iVom the depression of the vital ener- 
gies, which is sufficiently evident in 
&e defective powers of reaction. An 
uncomfortable feeling of chilliness 
is produced, which often continues 
throughout ttie remainder of the day. 
In delicate subjects, ingury is fre- 
quently caused by cold bathing at a 
time when the vital powers are too 
languid to admit of the necessary re- 
action — ^before breakfast, for example, 
or after fttigue. For this reason, many 
persons who, when they bathe in the 
morning before taking any sustenance, 
do not soon recover tJ^eir natural heat 
and elasticity of feeling, derive much 
more benefit fh)m bathing 6arly in the 
forehoon. 

Great care should at all times be 
taken by bathers not to enter the 
water when they are cold. A smart 
walk for a few minutes along the 
beach, so as to produce a comfortable 
glow, will favour reaction, and cause 
cold bathing to be well supported even 
by delicate persons. When the con- 
stitution is feeble, river-bathing should 
be avoided, as the heat of the body is 
abstracted with a rapidity proportion- 
ate to the strength of the current. In 
hilly countries, too, the water of rivers, 
descending rapidly from a height, is 
exceedingly chilly, even in the mid- 
dle of summer, and gives a shock for 
which the bather, misled by the 
warmth of the air, is totally unpre- 
pared. 

For those who are not robust, daily 
sponging of the body with cold water, 
cold water and vinegar, or salt water, 
is the best substitute for the cold 
bath, both as a means of freeing the 
skin from its impurity and as a tonic : 
it may be resorted to with safety and 
advantage in most states of the system ; 
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ofj^eoiaUy when oave is taken to excite 
on the sirfeKB, by subsequent friction 
with the iflssb^brushor Juiivglove, the 
healthy glow ef reacifcion. It then be- 
comes an excellent preservative from 
the effeots of changeable weather. 
When, however, a continued sensation 
of coldness or chill is •pwoeptiUe.over 
the body, cold appUca^ns should not 
be persisted in ; te|»d sponging, aided 
by dry frictioii, is>then greatly prefer- 
able, and /»fben proves highly servicfr' 
able in keeping up the due jMstion of 
the skin. But it very rarely happeae 
that cold sponging is not well bwne, 
when 'Used immedimuly on getting out 
of bed, whUe ^e body still retains a 
comfortable glow. 

^r halMltual use, the tepid or warm 
hath is certunly the safest and meet 
valmihle, eapecmUy during the au- 
tumn, winter, and spring, .and fcr in- 
valids; and every house should be 
provided with one as ui indispensable 
requisite far health and comfort. A 
temperature ranging from 65° to 90°, 
according to tibe state of the indivi- 
dual, is the most suitable; and the 
duration of the immersion may vary 
from fifteen minutes to an hour or 
more, according to circumstances. As 
a general ];ttle9 the water ought simply 
to be waxm enough to feel pleasant 
without giving a positive soisation of 
heat ; the degree at which this hap- 
pens varies considerably according to 
the constitution and to the state of 
health at the time. Sometimes, when 
the generation of animal heat is great, 
a bath at 95° will be felt disagree- 
ably warm and relaxing; while, at 
another time, when the animal beat is 
produced in deficient quantity, the 
same temperature wiU cause a chilly 
sensation. The rule, then, is to avoid 
equally the positive impressions of 
heat and of cold, and to seek the 
agreeable medium. A bath of the 
latter descrip.tion is the reverse of re- 
lazing ; it gives a healthful tone and 
activity to all the functions, and may 
be used every day, or on alternate 
days, for fifteen or twenty minutes, 
with much advantage — ^though a bath 
once a-week, when daily sponging 
with cold water is used besides, wiU 



generally be suffl^ent to keep the 
skin in a healthy state. 

A person of sound health and 
strength may take a bath at any time, 
except immediately after meals. But 
the b€$t time for valetudinarians is in 
the forenoon or evening, two or three 
hours after a moderate meal, when ithe 
sysfem is invigorated by food, but not 
oppressed by the labour oi dige«bion. 
When the bath is delayed till five or 
six hours after eating, delicate people 
sometimes become funt under its ope- 
ration, and, from the absence ef reao* 
tlon, are rather wef^ened t^ the relax- 
atiaaittheninduces. As agenevalrole, 
active exertion should be avoided for 
an hour or two after using the wann 
or tepid bath ; and unless we wieh to 
induce perspiratien, it ought not to be 
taken immediately before going to 
bed-^or if it is, it ehould be merely 
tepid, and not of too long duration. 

These rules apply of coiurse only to 
persons in «n ordinary state ef heeith. 
If organic disease, hesdaoh, fbTenLeh- 
ness, constipajiion, or other ailment 
exist, bathing ought never to be obh 
ployed without medical-adivice. When 
the stomach is disordered by bUe, it 
also generally disagrees. UaideEr ordi- 
nary circumstances, however, and with 
ordinary prudence, the warm bath ie 
not only a safe and valuable preserva- 
tive of health, but an active remedy 
in disease. Instead of being danger- 
ous by causing liability to cold, it is, 
when well managed, so much the re- 
verse, that the author of these pages 
has used it much end suooessfolly for 
the express purpose of dimimshing 
such liability, both in himself and in 
others in whom the chest is delicate. 
In bis own instance, in parlicnlar, he 
is conscious of having derived much 
advantage from its regular employ- 
ment, especially in the colder months 
of the year, during which he has uni- 
fwmly found himself most effectually 
strengthened against the impressicm of 
cold, by repeating the bath at shorter 
intervals than usual.* 



<» I am delighted to find my opinion of 
the value of the batb and of attentiom to 
tke cutaneous limctions in the prarenfion 
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Ckanderuig ihn aainre of the ooeii- ' 
pations in vrhioh moetof the labosring 
classeB are engaged, and the teotlung 
and refreefaing effects as well as the 
cleaalmess deriyed feom the use of the 
tepid bath, there eamiot fae a donbt 
that a great pablic benefit will be a^ 
tained by |>nmding baths for their 
use at a very easy «kte, and eneoorag- 
ing them to resort to them by personal 
influence and frequent ezpoaitioBS of 
their advantages. In many fMories 
where thetre is constantly steam or 
warm water mnnlng waste, baths for 
the workmen and their 'f^iHeis might 
beiitted np at a very trifling oost, and 
their use Ao much to snbdne that 
crttTing for stimultts which drives so 
many tothegiU'^hop ; and also toallay ; 
that irritahilily of mind so apt to be 
induced by eaEoessive labonr. When ' 
the trade is dirty, a tepid bath and j 
change of idothing on quitting it tor 
the day wonld be the saving of many 
men win at jwesent fall into vice by 
imperceptibly losing that self'Oreqpect 
and regard for decency of appearanee 
which are among the vtrongest safb- 
guards of character and morality ; and 
I r^oice to think that in several manu- 
factories the hint thrown out in the 
farmer editions of this work has been 
acted upon, and followed by more than 
the expected advantages. 3?o derive 
full benefit £ram it, however, some 
lotowledge^the animal economy must 
becommunicaited, and a desire excited 
among the more inteUigttit workmen 
to avidl th^naelves of the boon. The 
more ignorant and uninteUectnal the 
individual, the less will he appredate 
the o£fered advantage ; but patient and 
good-humoured encouragement will 
soon get ^ver all difficulties, and excite 
a right feeling on the subject. 

On the Continent, vapour and hot 
air baths are had recourse to both 

of pulmonary dtseaae, and indeed the whole 
practical doctrines of the present chapter, 
corroborated by the authority of Sir James 
Clark, in his admirable works on Consump- 
tion and Climate. Both treatises are well 
deserving the attention of parents and others 
interested in Ae health of the yonng, and 
«>peciaUy of those who are delicately con- 
stituted. 



as an agreeable means of removing 
-the impurities and ezcitii^ the adtioa 
of the skin, and for the cure of disease, • 
to a vastly greater extent than Idiey • 
are in this country. ISieIr use is at- 
tended by the very best effects, parti*- ; 
culBEly in chronic ailments, and where | 
the water-bath is flelt to be oppresrive , 
by its weight; and theore can %e no , 
question tlmt tiieir action is ddefly on ; 
tiie skin, and through its medium on | 
tiie nervow system. As a means of ' 
cleansing the skin, determining the 
blood to the surface, promoting cu- 
taneous ezhalatioQ, and eqoaliatng the 
circulation, tliey are second to no ^ 
remedy now in use ; and consequently, ' 
in a variety of affections whicb the ; 
encouragement of these prooesses is 
calculated to relieve, they may be em- 
ployed with eveiy prospect of advan- 
tage. The prevident fear of catdiing 
«old, which deters many from using 
the va|ioiir4)ath, even more than fVcmi 
warm hatMsg, is fisfunded on a fhlse 
analogy between its effects and those 
ofprcfusopenipiration fkxmi eacercise 
or xUsMSB. The latter weakens the 
body, and, by diminishing 12ie power 
df reaotioa, renders it susoeptiblo of 
injury from sudden dhanges of tem- 
perature. But the effect of the va- 
pour^bath properly administered is 
very 4ifld?ent. When not too warm 
or too long continued, it not only re- 
moves a load of impurities beyond 
what was imagined to exist, but in- 
creases instead of eidiaasting the 
strength; and, by exciting the vital 
action of the skin, gives rise to a 
power of reaction which enables it to 
resist odd better than before. This I 
have heard many patients remark; 
and the fact is weU exemplified in 
Russia and the north of Europe, where 
it is the usual practice of the natives 
to have a budLOtful of cold water 
thrown over the body immediately 
alter leaving the vapour4>ath. TbA 
appUcttti(m, far from being disi^ree- 
able, produoes a grateful s^isation f' 
but were the same practice resorted to 
after severe per^iration from exhaust- 

* Life of a Trarelliag Physician, by Shr 
George Lefevre. 
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Ing exercUe, there can be no doubt 
that seriouB injury would ensue. It ie 
the previous stimulus given to the 
skin by the vapour-bath, which is the 
real safeguard against the coldness of 
the water. 

The truth of this principle is strik- 
ingly illustrated by the practice which 
was first introduced by Priessnitz at 
GrsBfenberg, and has since spread to 
various other parts of Germany, and 
also to England and Scotland, of treat- 
ing diseases by first inducing severe 
sweating, and then administering the 
cold bath, not only daily, but several 
times a-day. The patient is first strip- 
ped naked and wrapped up rather 
tightly in blankets, and laid down till 
sweating comes on, which seldom hap- 
pens in less than an hour. As soon as 
this commences, the window is thrown 
open, and he is made to drink a glass- 
ful of cold water every quarter of an 
hour or half hour. This increases the 
perspiration so much tliat the sweat 
sometimes drops from the blanket to 
the extent of seven pounds weight. 
When the sweating has continued suf- 
ficiently long the patient is unswathed, 
and, covering himself with a cloak, 
hurries to the cold bath, into which he 
plunges biUhed in pertpiration. While 
in the bath he is made to exercise his 
limbs as much as possible, and, on leav- 
ing it, is required to take a sharp walk 
in order to excite the necessary cutane- 
ous reaction. The greater the reac- 
tion, the more favourable will be the 
result. 

According to ordinary notions, this 
practice would seem to be of the most 
dangerous character; but in reality 
it is not so; for, when judiciously 
managed, it is both safe and advan- 
tageous. Priessnitz admits, as every 
body does, that cold drinks, or the cold 
bath, in a etate of vioUnt perspiration 
from exercise or the use of sudorifics, is 
very dangerous ; but one grand point 
of difference between such a state and 
that in which he prescribes cold bath- 
ing is, that, acooi^ing to his plan, the 
powers of the system are rather ex- 
cited than exhausted, and are thus 
ready to concur in undiminished force 
in the necessary reaction. But in 



sweating after violent exercise or sudo- 
rifics, the respiration and circulation 
have, as he justly remarks, already 
been excited, and are to a proportion* 
ate extent exhausted, so that they are 
overpowered instead of being roused 
to reaction by the cold. Hence, he 
affirms, provided the breathing is not 
hurried, and the swfaee is not chitted 
by exposure to the air before plunging 
into the cold bath, no risk whatever 
is incurred, however copious' the per- 
spiration. Active exercise, however, 
is most wisely and strenuously urged 
as a part of the treatment. 

Common experience affords another 
illustration of the principle implied in 
the caution to avoid becoming chilled 
before going into the cold bath. If, 
in a cold winter day, we chance to sit 
for some time in u room imperfectly 
warmed, and feel, in consequence, a 
sensation of chilliness over the body, 
we are much more likely to catch cold 
on going out than if we had been sit- 
ting in a room comfortably warm. In 
the latter case, the cutaneous circula- 
tion and nervous action go on vigor- 
ously; heat is freely generated, and 
the vital action of the skin is in its 
full force. The change to a lower 
temperature, if accompanied with ex- 
ercise to keep up vitality, is then felt 
to be bracing and stimulating rather 
than disagreeable. But it is widely 
different when the surface is already 
chilled before going out. The vitality 
of the skin being diminished, reaction 
cannot follow additional exposure ; the 
circulation leaves the surface and be- 
comes still more internal ; and if weak- 
ness exist in the throat or chest, a cold 
is the almost certain result. Many 
suffer from ignorance of this principle. 

The vapoar-bath is thus calculated 
to be extensively useful, both as a pre- 
servative of health kad as a remedKal 
agent. Many a cold and many a rheu- 
matic attack, arising from checked 
perspiration or long exposure to the 
weather, might be nipped in the bud 
by its timely use. In chronic affec- 
tions, not only of the skin itself, bat 
of the internal organs with which it 
most closely sympathises, as the sto- 
mach and intestines, the judicious ap- 
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plic&tion of the Tapoar-bath is produc- 
tive of great relief. Even in chronic 
pcdmonaiy complaints, it is, according 
to the Continental physicians, not only- 
safe, bnt very serriceable; particularly 
in those affections of the mucous mem- 
brane which resemble consumption in 
so many of their symptoms. It is also 
strongly recommended by Dr Daniell 
in the treatment of tropical fevers. 
"Afler a careful observation," says 
he, "of the good effects of this reme- 
dial system, I was led to pay more 
particular study to the utility of its 
application, and at length to try a 
m<>iified adaptation of it for the cure 
of those adynamic remittent fevers so 
destructive to European life. I have 
no hesitation in asserting, that not 
only myself, but many others who have 
experienced its efficacy by the speedy 
restoration to health, can vouch for its 
superiority over the ordinary practice 
of venesection, saline purgatives, and 
large doses of calomel."* Like all 
powerful remedies, however, the va- 
pour-bath must be administered with 
proper regard to the condition and 
cireumstances of the individual ; and 
care ipust be taken to have the feet 
sufficiently warm during its use. If, 
from an irregular distribution of the 
steam, the feet be left cold, head- 
ach and flushing are almost sure to 
follow.. It is, therefore, a good pre- 
caution to place the feet in a vessel of 
tepid water. 

Vapour is a much less perfect con- 
ductor of caloric than water, and there- 
fore requires to be at a higher tem- 
perature to give the skin as much of 
the feeling of heat. The sensation 
produced by vapour at 98" and at 
122** F,, is about equal to that pro- 
duced by water at 88° and 100° ; and 
a considerably higher degree of heat 
can therefore be supported in the va- 
pour than in the warm bath. As a 
general rule, however, 120° F. is the 
highest limit within which the heat 
can be comfortably borne in the 
vapour-bath in the sitting posture, 

• Sketches of the Medical Topography 
and Native Diseases of the Gulf of Guinea, 
p. lOir London, 1849. 



though, when the patient is lying, an 
addition of several degrees may be 
supported. 

The vapour-bath is taken either by 
entering entirely a chamber into which 
the vapour is admitted, or by enclosing 
the body in a box from which the head 
is excluded. The former method Is 
that generally adopted in Russia and 
the East ; the latter is that which is 
chiefly used in this country. 

It happens occasionally, either from 
some peculiarity of constitution, or 
from an unusual condition of the skin, 
indicated by great dryness and a lia- 
bility to erysipelatous and scaly erup- 
tions, that the moisture of the water 
or vapour-bath is at first rather pre- 
judicial and unpleasant, and becomes 
grateful only in proportion as the skin 
regains its healthy state. In such 
cases the warm air-bath is said to be 
remarkably successful, and is rapidly 
gaining ground in the metropolis. 

Although the preceding remarks 
apply specially to the skin considered 
as an exhalant, yet most of them are 
equally applicable to it when viewed 
as the seat of an important nervous 
function. For, so intimately and beau- 
tifully are all the parts of the frame 
connected with each other, that what 
is really good for one, rarely if ever 
fails to be beneficial to the rest. Thus, 
while exercise, adequate clothing, the 
bath, friction, and cleanliness, are 
very efficacious in promoting the in- 
sensible perspiration, removing the 
impurities which it leaves behind, and 
equalizing the circulation, they are 
almost equally influential in promot- 
ing the vital action of the innumerable 
nervous filaments ramified on the skin, 
and the tone of which is as essential 
as that of the blood-vessels to the pro- 
per discharge of the cutaneous func- 
tions. In the large and afflicting class 
of nervous and mental diseases, at- 
tention to the skin becomes therefore 
almost a sine qua non of successful 
treatment. As a preservative, too, it 
is influential. In most nervous ail- 
ments, languor and inaction of the 
skin shew themselves simultaneously 
with the earliest dawn of mental un- 
easiness, and often attract notice be- 
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fore the morbid feelings of the nund 
have acquired either permanence or 
strength. At this early period, the 
use of the bath will frequently prove 
very efficacious in restoring health. 

, Many imagine the tepid and warm 
bath to be weakening, but experience 
shews that they are so only when 
abused. When not too warm, and not 
prolonged beyond 20 or 30 minutes, 
the tepid bath may be employed daily 
with advantage and perfect safety by 
persons In health; while invalids, 
whose condition requires its use, are 
often strengthened by a much longer 
and equally frequent immersion. I 
have seen it resorted to for an hour 
daily, for months in succession, by 
nervous invalids, with much benefit to 
health and strength ; and on the Con- 
tinent It is emiplojed to a much greater 
extent. At some of the German and 
Swiss watering-places, immersion is 
continued for many hours, and from the 
anidysis of the water it is evident that 
the beneficial effects are due principally 
to the immersion, and little, if at all, 
to the mineral ingredients contained 
in it. Thus at the baths of Leuk, in 
the Vallais, the period of immersion is 
gradually increased from one hour to 
eight hours a-day ; four before break- 
fast, and four after dinner. The tem- 
perature of the water of the baths is 
about 96° F., and it contains in 24 
ounces about 21 grains of mineral 
salts, of which about 20 are sulphates 
of lime and magnesia.^ At the vast 
hospital of Salp6triere in Paris, and 
also at Charenton, the late M. Esquirol 
for many years directed the warm 
bath to be extensively used for two, 
three, and even five or six hours a-day 
— ^with excellent effect; and recently 
M. Brierre de Boismont has urged 
upon the attention of the medical pro- 
fession the powerful influence of pro- 
longed bathing, in soothing the system 
in nervous affections without the dis- 
advantage of producing the great de- 
bility which so often follows blood-let- 

<» Encyclopftdisches Worterbuch der 
Medioinisctaen WistenBcbaften, vol. xxf., 
p. 896. Berlin, 1889. See also Murrey't 
Handbook of SwiUerland, and the 21ft 
chapter of JDr Forbes*8 Physician's Holiday. 



ting. When I visited the hospital for 
the insane at Charenton, and M. Esqui- 
rol's admirable private asylum at Ivyy, 
in September 1831, that distinguished 
physician spoke to jne in very strong 
terms of the benefits resulting from 
the practice, and declared that he had 
ever found it, when used with ordi- 
nary prudence, a safe and valuable 
remedy ; and that, in reality, its fail- 
ure to do good in some cases proceeded 
more from the patient remaining in it 
too short a time, than fVom its want 
of power to relieve. The benefit which 
prolonged bathing is thus shewn to 
produce is probably brought about in 
various ways.' In the first place, it 
has a direct soothing influence on the 
nervous system. Secondly, :by causing 
a flow of blood to the sur&ce it at once 
relieves internal organs, and increases 
the tone and action of the cutaneous 
vessels. Lastly, the exhaling and ab- 
sorbing functions of the skin are pro- 
bably affected by means of the process 
of endosmosis and exosmosis, through 
which some modification of the flboids 
of the body is produced* 

In the iiec^tco-CAtrur^MoZ JReview for 
January and April 1833, a very in- 
teresting outline is given of an article 
published in the lievue Medioale, iUus- 
trative of the efficacy of the tepid bath, 
and the affusion of cooler water on the 
head during the last few minutes of 
immersion, in the cure of a variety of 
nervous and head affections of con- 
siderable obstinacy and severity. Dr 
Johnson, the editor of the Heview, 
adds his testimony to the success of 
the practice, and the results obtained 
agree entirely with my own experi- 
ence; but, as those papers relate to 
the treatment of disease, it would be 
out of place to do more here than re- 
commend them to the attention of the 
professional reader. I may mention, 
however, that Dr Becamler frequently 
orders the bath to be repeated two, 
three, or even four times a-day. So 
little reality is there in its supposed 
debilitating effect. 

I notice these facts to shew that at- 
tention to the health of the skin is 
really as influential in preserving the 
tone of the nervous system, and in 



l^BIOO^iOK OF THE BKIN &BGOHM£NDfiD. 



76 



GontcilratUig to raental and bodily 
hflftlth and oomforty as, from the im- 
portant fonctions which it peEforans, 
one would naturally expect it to be ; 
and the neglect with which it has long 
been treated can be explained only by 
the ignorance which stlU prevails re- 
garding its nature and uses. I must 
add, however, that while I attach so 
much importance to the use of the 
bath, the foregoing observations fawe 
not been inserted for the purpose of 
inducing persons in bad health to have 
recourse to it of their .own accord. 
This tiiey oqght jnever to do, as they 
may chance to sufiBer from using it un- 
sessonably. Ko rules of universal ap- 
p]Ucation can .be laid down, and this is 
not the place for a professional dls- 
qttiaition. 

Mother valaable means of ke^iqg 
up an equal circulation and a due de- 
gree of per^iratio^ over the whcde 
surface c^ the skin, and at the same 
time ui aiding in the removal of the 
impurities which attach to it, consists 
in the daily and diligent %ue of friction 
hy mmnM of a fleah-hr%uh or horte'hair 
gUwe^ — the latter to be preferred where 
the ^in is not too sensitive or deli- 
cate. But to derive due advantage 
tmrn friction, it should be steadily 
continued every night and morning 
UU a glow is excited over the whole 
surface, and the skin acquires a soft 
velvety feel. It should also be prac- 
tised by the individual, and not by an 
assistant. It then serves partly for 
exercise, and, to a sedentary person, 
becomes its most invaluable substitute 
when perseveringly persisted in for 
months. In delicate states of the con- 
stitution, when a great susceptibility 
of cold exists, and in all varieties of 
nervous depresdon with a dry cold 
skin, its usefulness can scarcely be 
overrated. But then it is one of those 
preservatives or remedies which re- 
qoire time to produce their full effects. 
It may be weeks before a languid or 
hysterical female, or hypochondriacal 
iiUeriOeur, will be aware of deriving 
Miy comfort from its use, and it is 
consequently sometimes difficult to in- 
duce the patient to make a proper 



trial of it. But I have never known 
any one, however sceptical at first, 
continue it regularly and diligently 
for several months without gratefully 
acknowledging the benefits which it 
conferred. I have known, indeed, 
some cases of severe nervous sufibring 
of many years' standii^, in which the 
relief afforded by friction of the skin 
was so marked as to elicit from the 
patients the earnest declaration that 
no motive could induce them to desist 
from its use. In rheumatic constitu- 
tions, it is especially beneficial ; and a 
olear indication of its useftilness being 
more and more appreciated, is the fre- 
quent announcements of " eleetrieaV^ 
hair-iglovesand other means of friction, 
in the newspapers c^ the day. 

That friction is useful also in re- 
moving impurities from the surface 
will be evident to every one who 
chooses to apply a hair-glove to his 
own skin, after passing a day or two 
without either friction or ablution. 
He win then speecQly find the glove 
become whitened from the small pow- 
dery scales which it detaches from the 
epidermis, and experience a very per- 
ceptible increase of comfort. From 
the equalizing action of friction on 
the cirtulation and nerves of the skin, 
it acts farther as a pleasing sedative 
after mental excitement or anxiety, 
and thus favours quiet and refresluDg 
deep, where otherwise none might be 
obtained. 

But it may be said that bathe can- 
not be had at all times and in ' all 
places. This may be very true ; but 
although we cannot always command 
them, it is right that we should know 
their value, and take active measures 
to procure them. When we fail, soap 
and water may still be obtained every- 
where, and leave no apology for ne- 
glecting the skin ; or, as already men- 
tioned, if the constitution be delicate, 
water and vinegar, water and salt, or 
mere water by itself, used daily, form 
an extellent and safe means of cleans- 
ing and gently stimulating the skin : 
to the Invalid they are highly bene- 
ficial, when the nature of the indispo- 
sition does not render them improper. 
A rough and rather coarse towel is a 
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very useful auxiliary in such ablations. 
Few of those who have steadiness 
enough to keep up the action of the 
skin by these means, and to avoid 
strong exciting causes, will ever suffer 
from colds, sore throats, or similar 
complaints ; while, as a means of re- 
storing health, they are often incalcu* 
lably serviceable. If one*tenth of the 
persevering attention and labour be- 
stowed to so much purpose in rubbing 
down and currying the skins of horses, 
were bestowed by the human race in 
keeping themselves in good condition, 
and if a'little attention were paid to 
diet and clothing,— colds, nervous dis- 
eases, and stomach-complaints would 
cease to form so large an item in the 
catalogue of human miseries. Man 
studies the nature of other animals, 
and adapts his conduct to their con- 
stitution ; himself alone he continues 
ignorant of and neglects. He consi- 
ders himself as a being of a superior 
order, and not subject to the laws of 
organization which regulate the func- 
tions of the inferior animals ; but this 
conclusion is the result of ignorance 
and pride, and not a just inference 
from the premises on which it is osten- 
sibly founded. 



The writer of these remarks has, 
unfortunately for himself, had exten- 
sive experience in his own person of 
the connection between the state of 
the skin and the general health, and 
especially the health of the lungs : he 
can therefore speaic with some confi- 
dence as to the accuracy of his obser- 
vations, and the benefit to be derived 
fVom attending to the condition of the 
skin in chronic pulmonary complaipts 
and indigestion. Many affections of 
a consumptive character are preceded 
or begin by deficiency of vital action 
in the skin and extremities, and a 
consequent feeling of coldness in the 
feet and on the surface, and suscepti- 
bility of catarrhal affections from ap- 
parently inadequate causes, often long 
before any pressing symptom, direct- 
ly connected with the lungs, occurs to 
attract notice. In this state, means 
systematically directed to restoring 
the cutaneous circulation will fre- 



quently be successful in waring off 
consumption ; and even when the dis- 
ease is formed, the same means will 
help to prolong life and relieve suffer- 
ing, while they will go far to effect a 
cure in those chronic affections of the 
bronchial membrane, which simulate 
consumption and are sometimes undis- 
tinguishable from it, and which, when 
mismanaged, are equally fataL 

The two remedies which enjoy the 
oldest and most general reputation in 
the successful treatment oif pulmonary 
and consumptive disease and of gene- 
ral bad health, have this quality in 
common — that both owe much of their 
influence to their exciting the cuta- 
neous functions, and equalizing the 
circulation. ^ allude to sailing and 
riding on horseback. Many authors 
speak of both in the highest terms, 
and Sydenham is well known to, have 
considered the latter as almost a spe- 
cific. Dr Rush of Philadelphia, too, 
extols it with nearly equal force. Of 
late, a regular course of emetics has 
been very strongly recommended in 
the early stages of consumption, and 
apparently on good grounds. In hoop- 
ing-cough, chronic catarrh, and other 
obstinate pulmonary affections, they 
have also been long in vogue, both 
with the vulgar and with the profes- 
sion. So far as my observation goes, 
all of these remedial means are pro- 
ductive of advantage, chiefly in pro- 
portion as they determine the blood 
to the surface — which squeamishness, 
sea-sickness, and riding, all do in a 
powerful manner. Riding seems to 
have this effect, partly fh)m the bodily 
exercise giving general vigour to the 
circulation, and partly from the con- 
tinued gentle friction between the skin 
and the clothes stimulating the cuta- 
neous vessels and nerves. This latter 
effect is of more importance than 
many may believe. Those, according- 
ly, who are proof against sea-sickness 
derive least benefit from a voyage; 
while those who suffer under it long, 
are compensated by the amelioration 
which it induces in the more serious 
malady. The writer of these pages 
became ill in the month of January 
1820, and soon presented many of the 
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symptoms of pulmonary consumption. 
In spite of tiie l>e8t advice, be con- 
tinued losing ground till the month of 
July, when he went by eea to London, 
on hia way to the south of France; 
bat, finding himself unable for the 
journey, he was obliged to return from 
London, also by sea. Being extremely 
liable to sea^sickness, he was squeam- 
ish or sick during the whole of both 
voyages — so much so asto be in a state 
of gentle perspiration for a great part 
of the time. After this he became 
sensible, for the first time, of a slight 
improvement in his health and 
strength, and of a diminution of 
febrile excitement. Some weeks after- 
wards, he embarked for the Mediter- 
ranean, and encountered a succession 
of storms for the first four weeks, two 
of which, in the month of November, 
were spent in the Bay of Biscay, in a 
very heavy sea. For more than three 
weeks he was generally very sick, and 
always in a state of nausea ; and dur- 
ing Uie whole time, although his bed 
was repeatedly partially wetted by 
salt water, and. the weather cold, the 
flow of blood towards the skin was so 
powerful as to keep it generally warm, 
always moist^ and often wet with per- 
spiration, forced out by reaching and 
nausea. The result was, that on en- 
tering the Mediterranean at the end of 
a month, and there meeting fine wea- 
ther, he found himself, though still 
more reduced in flesh and very weak, 
in every other respect decidedly im- 
proved; and, on his arrival in Italy 
at the end of seven weeks, recovery 
fairly commenced, after about ten 
months^ illness : and, by great care, it 
went on with little interruption, till 
the summer of 1821, when he returned 
home.* 

To carry on what was so well be- 
gan, riding on horseback in the coun- 
try was resorted to, and that exercise 
was found to excite the skin so benefi- 
cially as to keep it always pleasantly 
warm, and generally bedewed with 
moistare, even to the extremities of 



* There were no ocean steam-ships in 
those daja, and these voyages were made in 
lailiog-TeMels. 



the toes : and in proportion to this 
effect was the advantage derived from 
it in relieving the chest, increasing 
the strength, and improving the appe- 
tite. A second winter was spent in 
the south with equal benefit ; and in 
the summer of 1822, riding was* re- 
sumed at home, and the health con- 
tinued to improve. The excitement 
given to the skin by riding was suffi- 
cient to keep the feet warm, and to 
prevent even considerable changes of 
temperature from being felt ; and rain 
was not more regarded, although spe- 
cial attention was of course paid to 
taking off damp or wet clothes the 
moment the ride was at an end. 
Strength increased so much under this 
plan, combined with sponging, fric- 
tion, and other means, that it was per- 
severed in through the very severe 
winter of 1822-3, with the best effects. 
For nine years thereafter the health 
continued good, under the usual expo- 
sure of professional life ; but in 1831 
it again gave way, and pulmonary 
symptoms of a suspicious character 
once more made their appearance. 
The same system was pursued, and the 
same results again followed the invi- 
goration of the cutaneous functions 
and of the general health by a sea- 
voyage, horse-back exercise, and the 
regular use of the bath. These, as 
formerly, proved beneficial in propor- 
tion to their influence in keeping up 
warmth and moisture ( of the surface 
and extremities. 

In thus insisting upon the advan- 
tages of maintaining the healthy ac- 
tion of the skin, I must not be sup- 
posed to ascribe the whole benefit to 
that circumstance alone. So beauti- 
fully is the animal economy consti- 
tuted, that, as I have already repeat- 
edly had occasion to observe, it is im- 
possible to use rational means for the 
invigoration of one organ or function, 
without good being done to all ; and 
so closely are the various parts allied 
to each other, that, to describe fully 
the functions and sympathies of any 
one, we should require to make the 
cirde of the whole. From this ap- 
pears the error of those who select 
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the derangements of any one organ as 
the origin and source of all existing 
diseases. Some ftinctions are no doubt 
more important, and their disorders 
exercise a wider influence over the 
general health, than others; but no 
one who knows the structure of the 
human body and the relations of its 
parts, or has carefully observed the 
phenomena of disease, can be satisfied 
with such exclusive reasoning. The 
stomach, the bowels, the liver, and the 
nervous system, have each had their 
patrons, and the derangement of each 
has been specially held out as the 
grand fountain of .human misery. 
Each doctrine, too, has been demon- 
strated by cases and cures to be^upe- 
rior to all the rest, and each has proved 
successflil in its turn, where the others 
have been tried and failed. Far, how* 
ev^, from proving the propriety of 
exclusiveness in favour of any one 
organ, such fajcta, rightly considered, 
demonstrate the reverse, and shew 
that successful practice requires vieMrs 
and remedies founded on a careful 
examination of every ' Ainction ; and 
afford a strong^ presumption that the 
man who traces every disease to the 
liver, the stomach, or the nerves, will 
be at least as often strikingly wrong 
as strikingly right. 

In saying, therefore, that attention 
to Ihe state of the skin is influential 
in preserving and restoring health, I 
wish to represent this as an import- 
ant but by no means exclusive condi- 
tion, and to ascribe to the means used 
fbr invigorating the cutaneous fane- 
tions their due share of action upon 
, other organs. Sailing, for example, 
is useiHil in pulmonary complaints, not 
only because its accompanying nausea 
causes a healthful flow of blood from 
the internal parts to the surflice, but 
because the gentle and constant exer- 
cise, occasioned by the movement of 
the ship, is admirably adapted to a 
debilitated state of the system, when 
other exercise cannot be taken without 
hurrying the breathing or indticing 
fktigue — and because pure, f^sfa, 
bracing air is of infinite importance 
in all, and especially in pulmonary 
affections. Attention tor the skin. 



therefore, must never be considered 
for a moment as superseding attentioo 
to the other functions* That were a 
pernicious mistake. It must be re- 
garded as a part only, though an im- 
portant part, of a rational and oon»is^ 
ent treatment; and its efficacy will 
often depend, in no small degree, on 
the care which is taken to support its 
effects by a scrupulous attention to 
the necessities of the rest of the system. 
In the healthy state, a quantity of 
lactic acid is formed in the tissues of 
the body, as thegpesult of the combina- 
tion of the oxygen of the air inhaled 
in respiration, with the tissues of the 
body and the el^ements of the food; 
and this acid must be diminated by 
the various organs of excretion, in or- 
der that healtii may be preserved. In 
this work of elimination, the lungs, 
skin, and kidneys concur; When re- 
spircuion is active, the lactic acid is 
converted principally into carbonic 
acid, and in this shape is excreted by 
the lungs. When perspiration, again, 
is promise, it passes off freely by the 
skin. And when both of these chan- 
nelff are inactive, it becomes abundant 
in the urine. In abnormal conditions, 
however, when the acid exists in ex- 
cess in the juices of the body, or when 
its proper elimination is prevented, 
the mucous membrane of the stomach 
and bowels endeavours to assist in its 
excretion, and hence arise the heart- 
burn and acidity of stomach, to which 
females and others of sedentary habits 
are particularly subject. During di- 
gestion, particularly of animal food, a 
certain quantity of acid is withdrawn 
from the blood to constitute the gastric 
juice, and on such occasions less acid 
appears in the excretions. In accord- 
ance with this fact, it has been point- 
ed out by Dr H. Bence Jones, that, 
immediately before a meal, the acidity 
of the urine is at its highest ppint, 
and that it gradually fUls as digestion 
proceeds — again to rise durtegftsting, 
when there is no call iS»r l£e secre- 
tion of gastriu jtdce.* Jn praetiee 

• On Animal Chemistry in its ippliea- 
tion to Stomach and Benal I M s c aws , p* 4ft. 
London, 1850.— -Chemists are «Mt yet agreed 
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I have often had occasion to remark 
the powerAil inflvence which fi-ee per* 
spiration has in relieying acidity of 
the stomach and promoting digestion, 
sad also the fact that acidity is most 
prevalent when the skin is most in- 
active ; and I have therefore been led 
to prescribe with advantage the fre> 
qaent nse of the tepid and vaponr 
bath in complaints arising from excess 
of acid. In harmony with the prin- 
ciple stated,Lord Byron isfbnnd noting 
in his Journal (28th March 1814), that 
after having, when previously very 
miweil, ** sparred with Jackson ad 
mdormn,*' he felt '* much better in 
health than for many days ; " and re- 
marking that ** the more violent the 
fttigoe the better Me epirite far the rest 
cf the eUMy,'* and this, too, at a time 
when he was deriving little relief firam 
his ^voorlte remedies, abstinence and 
soda-water. On the other hand, I have 
always heard most complaints of 
acidity made towards the end of 
autumn, when the colder weather was 
beginning to diminish perspiration, 
and change the balance of the circula- 
tion. 

Among the external agents which 
exert a beneficial influence on the 
health of the skin, there is one of 
much importance, which, in practice, 

as to the precise eanse of the acidity of the 
urine. At <me time L^linumn considBred 
it to be due always to lactic acid, bat Liebig 
shewed that it might be owing to acid phos- 
phate of soda. This induced Lehmann to 
reconsider the ntatter, and he now thinks 
that although the acidity may be explained 
by the presence of the acid phosphate, still 
the wine generaUy contatne an organic acid» 
Whether this be laotio add or hippmic 
acid» would not disturb the views adopted 
in the text; for, whatever the nature of this 
organic add, it must of course be derived 
from the metamorphoses which take place 
in the body ; and if not excreted by the 
kidneys, it must appear elsewhere, though 
the eompoBitkm may vary according to the 
eicretang organ. For instance, the carbonic 
acid of the pulmonary excretion is the re- 
salt of the oxygenation prindpally of lactic 
add ; and consequently, the increase of car- 
bonic add in this excretion clearly implies 
Ihe dindmilion ef iMtio add in the excre- 
tions of other organs. 



is far too much lost sight of, and 
which most yet be obvious to every 
one on a moment's reflection : I allude 
to the salutary Hmulvu of the solar 
Ught» Those who live in the deep 
valleys of mountains (as in those of 
the Alps), in dose narrow streets 
where the sun never shines, in mines 
or dark caves, and who are rarely ex- 
posed to the light of day, present a sal- 
low relaxed condition of the skin, which 
contrasts with the ruddy freshness of 
country people and others living much 
in the sun and open air. The inhabi- 
tants of towns, accordingly, may gene- 
rally be known by the light colour 
and delicacy of skin whidb confine- 
ment induces. Part of the effect is 
owing, no doubt, to the agency of the 
external air, which in confined situa- 
tions is alvrays more or less loaded with 
impurities ; but much is also attribut- 
able to deprivation of the stimulus of 
light. When plants are deprived of the 
influence of solar light, their leaves 
cease to decompose the carbonic acid 
of the atmosphere ; and hence, when 
kept in the dark, they become pale, 
watery, and ieeble. That the develop- 
ment of animals is likewise influenced 
by the absence of light appears from 
the experiments of Edwards, who 
found that tadpoles when deprived of 
its stimulus do not undergo the trans- 
formation into fh>g8. In the same 
way, the development of man is im- 
peded where the free access of solar 
light is prevented, and here undoubt- 
edly lies one of the chief causes of the 
excessive infantile mortality in cities. 
This mortality decreases rapidly as 
the children grow and are able to run 
out of doors. The influence of light and 
the fresh air then begin to counteract 
the bad effects of their close and dark 
abodes, and frequently the symptoms of 
scroMa and rickets are observed to 
disappear solely in consequence of the 
beneficial stimulus of pure air and 
solar light. On the other hand, those 
who are compelled by circumstances 
to remain much within doors retain 
an unhealthy aspect. The functions 
of the skin, of the lungs, and of the 
heart, are lowered in tone, and nutri- 
tion becomes &nperfeot The blood 
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ceases to be properl j constituted and 
the countenance is pale and flabby; 
active disease speedily follows, and 
an unhappy existence is terminated 
by early death. But even in cases 
where no such marked result ensues, 
and where life is prolonged perhaps to 
the average term, the evil effects of 
the deprivation of light are seen in 
the stunted growth and general de- 
terioration of the race. Of this con- 
sequence M. Fourcault gives the fol- 
lowing striking example. The inhabi- 
tants of the arondissement of Chimay 
in Belgium, about 3000 in number, 
are engaged partly as coal-miners, 
and partly as field-labourers. The 
latter are tall and robust, and readily 
supply their proper number of recruits 
to the army ; while among the former 
it is in most years impossible to find 
a single man who is not ineligible 
from deformity or stunted growth.* 
In like manner, men who work during 
the night and sleep during the day, 
never present the vigorous look of 
health which distinguishes well-fed 
day-labourers. Hence the necessity 
which exists, particularly in a climate 
favoured with so little sunshine as 
ours, of endeavouring always to select 
a good exposure to light and air for 
our dwellings, and of resorting to 
some protecting legislative measures 
to prevent that crowding together of 
low damp cellars and sunless and air- 
less rooms, in which so many thou- 
sands of the poorer classes in most of 
our large towns are compelled to dwell, 
to the utter sacrifice of every comfort 
worth living for, and to the positive 
ruin of both body and mind. In many 
of the English manufacturing and 
other towns, a great proportion of the 
working classes live either in cellars 
or in courts, which seem as if construct- 
ed on purpose to adroit the smallest 
possible portion of air and light by 
which human existence can be sus- 
tained. It was calculated that in 
Liverpool, till very recently, between 
thirty and forty thousand people lived 
in cellars ; and the consequences to the 

* Causes G^n^ralesdei Maladies Chro« 
niques, p. 40. Paris, 1844. 



health of the community were bo seri- 
ous, that the bold remedy was adopted 
of declaring such habitations illegal, 
and ejecting the inmates by the law. 
In this way, 4700 cellars had, near the 
end of 1849, been cleared of 20,000 
inhabitants. In Edinburgh and Glas- 
gow, thousands of the poor are as 
badly if not worse lodged, and it is 
appalling to think of the amount of 
misery constantly existing around us 
in this form, sufficient to goad on the 
minds of its victims almost to madness, 
when they compare their own lot with 
that of the richer classes who take so 
little heed of their suffering, and are 
often in fact but little aware of its 
existence. It is fervently to be hoped 
that the public mind is becoming aUve 
to the perception of the truth, and 
that the efforts made by the Govern- 
ment will prove to be only the com- 
mencement of a series of measures 
calculated to improve and elevate the 
condition of the working population, 
and thus to keep that class of the 
community from the dangerous ex- 
pedient of rising in opbn violence to 
rectify what is amiss, and seeking by 
force the means of happiness which 
they despair of being able to wrest 
from the sympathy of their fellow- 
creatures. As yet, however, no general 
progress has been made, the improve- 
ment which has taken place in any 
slngledistrictortown having been more 
than counterbalanced by retrogression 
in others. Thus, while such strenuous 
efforts are being made to eradicate the 
cellar populations of L],verpool and 
Manchester, we find another rapidly 
growing up in Marylebone.* " I have 
myself," says Mr Grainger, '' examined 
some of these kitchens, as they are 
termed, and I am bound to say, that 
in construction and wretchedness they 
are more objectionable as dwellings 
than many of the cellars of Liverpool 
and Manchester, the use of which has 
been prohibited by the authorities of 
these towns." Accordingly, if we 
take the cholera as a test of sanitary 
improvement, we shall find that the 

• Appendix B. to Report on* Cholera of 
1848-9, by Board of He&lth, p. 60. 
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condition of thA metropoljB is now eon- 
sidenbly worse than it was in 1832. 
There, during the first epidemic, one 
p«r8<m died in every 256 of the in- 
habitants ; daring the second, the rate 
was one in 151. 

The share which afrMwot of KgM has 
in producing disease, is well illus- 
trated by a fact mentioned by M. 
Fourcandt. His attention was at- 
tracted by the mutilated condition 
of several large mulberry trees, the 
branches of which, before their muti- 
laticm, must have shaded the school- 
room in which a number of orphan 
girls, affected with chronic maladies, 
were educated. On asking the reason 
of the mutilation, he was informed 
that the shade of the trees visibly in- 
creased the severity of the scrofulous 
affections^ and that a very ft.vourable 
change had taken place in the condi- 
tion of the girls since the free access 
of the light of the sun had been per- 
mittedJ* 

The last means of preserving the 
healthy activity of the cutaneous cir- 
culation and exhalation which requires 
to be noticed, is that of avoiding as 
much as possible the contact of noxious 
external <igent9, which might otherwise 
be absorhed by virtue of the inhaling 
power of the skin, and thus produce 



The chief sources of external agen- 
cies of this kind are impurities in the 
air or locality in which we live ; con- 
tagions or infectious matter tempor- 
arily in contact with the skin; and, 
lastiy, p<HSonous or injurious substan- 
ces, such as poisonous metallic vapours 
to which workmen are exposed in 
vaxioQS trades. 

A damp locality or air is the most 
favoorahle to the absorption of hurt- 
ful external agents, because moisture 
aflDbrds a natural stimulus to the action 
of the absorbent vessels. Hence map 
laria is always most dangerous after 
annset and during the night ; and 
hence also, in some measure at least, 
the watery phlegmatic constitutions 

* GsoMs G^^rales des Maladies Chro- 
niqiiea, p. 43. 



of the inhabitants of marshy and 
moist districts of country, and the pre- 
valence of ague among them. On the 
same prineipie, the operation of dry 
heat in putting a stop to the diffusion 
of plague, fever, and dysentery, may 
be partiy explained. The absence of 
moisture leaves the cutaneous absorb- 
ents inactive, while the heat increases 
the exhalation from the skin. Again, 
contagion is known to be more likely 
to take effect on a person who is fast- 
ing, than on one who is well fed: 
partly becaiise in the former state the 
body is weakened, and has less power 
to withstand deleterious influences; 
partiy, as we have already observed, 
because the excretion of the insensible 
perspiration being at its minimum, the 
malasia more readily rests upon the 
surface; and partiy because, in the 
state of fasting, the system craves for 
a supply, and a readiness to absorb is 
thus produced — ^whereas, in the well- 
fed individual, the system is fortified, 
and it is exhalation that is stimulated. 
If equal doses of poison be adminis- 
tered to two dogs, one of which has 
been previously bled, while a quantity 
of water has been injected into the 
veins of the other, the poison speedily 
takes effect in the first, but a con- 
siderable interval elapses before symp- 
toms of poisoning appear in the second. 
In the one, the fluids of the body 
having been reduced by bleeding, ab- 
sorption is active ; in the other it is 
sluggish, because the vessels are al- 
ready full. In the navy, this prin- 
ciple is recognised and acted upon, by 
never exposing the crews in the morn- 
ing to the dew and damps of warm 
climates until after they have break- 
fasted. *' I have been often asked," 
says the philanthropic Howard, *^ what 
precautions I use to preserve myself 
from infection in the prisons and hos- 
pitals I visit ? I here answer, once for 
all, that next to the mercy and good- 
ness of God, temperance and cleanli- 
ness are my preservatives. Trusting 
in Divine Providence, and believing 
myself in the way of duty, I visit the 
most noxious cells, and while thus em- 
ployed, fear no evil. / never enter an 
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hospital or prison before breakfast, and 
in an offensive room I never draw my 
breath deeply."* The equal propriety 
of the last precaution will be made 
obvious in the chapter on respiration. 
In fact, Howard may be cited as an 
example of the practical advantages 
derivable from physiological know- 
ledge, as in all probability he owed 
the preservation of his life during 
years of exposure to the simple sug- 
gestions afiforded by his early medical 
education.! It is probable that the im- 
munity from plague which is said to 
be enjoyed by oilmen and others whose 
skins are more or less covered with oil 
or grease, arises from the impediment 
which such a state of the surface pre- 
sents to the process of absorption being 
carried on. 

When one is obliged to live in a 
damp, marshy, or malarious district, 
the means of protection to be used 
have a direct reference to the func- 
tio;i8 of the skin. Whatever keeps up 
a vigorous circulation and healthy 
perspiration on the surface, and af- 
fords least scope for the action of 
the absorbents, is most cei*tain to 
prove efficacious. A good nourishing 
diet, ample exercise^ cheerful activity 
of mind, flannel-<dothing frequently 
changed, friction, and fires, are all 
ascertained to be beneficial, and all of 
them operate on this principle. The 
value of flannel as a protection has 
been already pointed out in the ex- 
perience of Captain Murray in the 

• Tflylor»s Life of Howard, p. 124. Lon- 
don, 1836. 

t Unfortunately Howard at Inst caught 
a fatal fever at Cherson. Ilia earliest 
biographer, Dr Aikin, expresses some doubt 
as to the exact nature of the disease, 
but adds a remark which may serve as a 
warning to some of our readers. " At any 
rate," says he, ** his disease was certainly 
attende«l with debility of the vital powers, 
and therefore the long and frequent use of 
James*s powders must have been prejudicial. 
And I think it highly probable that Mr Ho- 
ward's name may be added to the numerous 
list of those, whose lives have been sacrificed 
to the empirical use of a medicine of great 
activity t and therefore capable of doing much 
harm as well as good.** — Aikin's View of the 
Character, &c. of Howard, p. 197. 



West Indies, and of Sir George Bal- 
lingall, Dr Johnson, and others, in the 
East ; and practically the same confi- 
dence is shewn by the shepherds of 
the Roman Oampagna and the marshy 
districts of Greece, who clothe them- 
selves in woolly sheep-skins even at 
mid-summer. 

. From what we have said, it will 
be evident that, when attending on 
friends who are ill of contagious or 
infectious diseases, the more we invi- 
gorate the other functions of the skin, 
and the less we stimulate the absorb- 
ents, the greater will be our own 
security. With regard to the protec- 
tion of workmen from the noxious ! 
fumes of metals, dust, and other im- 
purities, it would require a great ex- 
tent of detail on matters foreign to my 
present design, to enter upon its dis- 
cussion here. All that I can add ip, 
that in adopting protective measures, 
scrupulous regard must be had to the 
constitution and functions of the skin, 
if we expect any positive advantage 
from their adoption. 



CHAPTER VI. I 

NATURE OF TIIK MUSCULAR SYSTEM. ! 

Having examined the nature and | 
uses of the skin, we may next proceed i^ 
to consider the important system of i 
organs lying almost immediately un- 
der it, namely the muscles, which, j 
although in constant activity during . 
oar waking hours, and of indispensable , 
necessity to man in every movement !| 
which he makes, are perhaps less fa- 
miliarly known than almost any other 
part of the body. As the study of the 
muscular system involves an exposi- 
tion of the principles which should 
regulate exercise, it can scarcely fail 
to excite the attention of the general 
reader, and especially of those who, m 
parents or teachers, are interested in 
the education of the young. 

The muscles -are those distinct and 
compact bundles of fleshy filires which 
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are fouod in animals immediately on 
removing the skin and subjacent fat ; 
and which, although not universally 
known under their scientific name, are 
familiar to every one as constituting 
the red fleshy part of meat. 

Every muscle, or separate bundle 
of fleshy substance, is composed of in- 
numerable smeJl fibres or threads, each 
separated from, and at the same time 
loosely connected with the others, by 
a sheath of areolar tissue^ enveloping 
it, but which is so thiif as not to ob- 
scure the colour of the fibre, or attract 
notice unless specially looked for. 
Each muscle, in like manner, is separa- 
ted from the neighbouring muscles by 
thicker layers or sheaths of the same 
tissue, in some of the cells of which 
fat is deposited, especially where the 
interval between the muscles is co4i- 
siderable ; and hence the elegantly 
rounded form of the limbs, which, 
without this fat, would present the 
rigid, sharp, and prominent outline 
which we see occasionally in strong 
persons of a spare habit of body. From 
the loose texture of the connecting 
areolar tissue, the muscles enjoy per- 
fect freedom of motion during life, 
and admit of being easily separated 
from each other after death, either by 
the knife, or by simply tearing the 
areolar tissue. 



Muscles, speaking generally, nkay be 
divided into three parts, of which the 
middle fleshy portion, called the belly, 
is the most conspicuous and important. 
The two others are the opposite ends, 
commonly called the origin and tn«M*- 
tion of the muscle. The belly is the 
bulky and fleshy part, by the contrac- 
tion or shortening of the fibres of 
which the two ends are brought nearer 
to each other, while the belly itself 
swells out in a lateral direction. When 
we attempt to lift a heavy weight in 
the hand, x>r to overcome any resist- 
ance, the muscles which bend the arm 
may be seen and felt to start out rigid 
and well-defined in their whole extent, 
while their extremities tend power- 
fully to approach each other, and of 
course to pull along with them the 
bones to which they are attached. In 
consequence of this tendency, if a 
weight be unexpectedly knocked out 
of the hand, the muscles, having then 
no resistance to overcome, will con- 
tract violently, and throw the hand 
up with a sudden jerk. Motion is, in 
fact, effected by the contraction of 
muscles acting upon and changing the 
relative positions of the bones or solid 
framework of the system, and there- 
fore almost all muscles are attached 
to one bone by their origiuy and to an- 
other by their insertion; the former 



Fig. 3. 




being merely the fixed extremity, to- 

* The areolar tissue was formerly usu- 
ally described as cellular tissue, but this 
latter desigoatlpa has of late been pretty 
generally c<mftned to the elementary cel- 
Inlar ttmetare of the various organs, as 
*hewn by the microscope. The connecting 



wards which the opposite and more 
moveable end, called the insertiOHf is 

tissue under notice was termed cellular, 
from the interstices or cells contained be- 
tween its fibres, and the term areolar (from 
areola^ a little compartment) is of analogous 
origin. 
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carried by the shortening of the in- 
tervening bellj of the muscle. These 
points will be readily understood on 
inspection of Fig. 3, which represent 
the bones of the arm and hand, having 
all the soft parts dissected off except 
one muscle, O B I, of which the func- 
tion is to bend the arm. O Indicates 
the origiiKof the muscle ; B, the belly ; 
I, the insertion ; T T, the tendons ; 
S, the shouldet-joint; E, the elbow. 
When the belly contracts, the muscle 
becomes shorter/ and the lower ex- 
tremity of the muscle I is consequently 
brought nearer to the origin or fixed 
point 0. The arm is thus bent at the 
elbow-joint, and the weight W raised 
by the hand. 

If the muscles are in general at- 
tached to bones, it may be asked, — 
How can the bones, which present 
comparatively so small a surface, afford 
space enoi^h for the attachments of 
muscles which are so much larger, and 
which even appear in successive layers 
above each other ? This difficulty is 
obviated in two ways. In the firH 
place, the heads and other parts of 
bones to which muscles are attached, 
are enlarged so as to present a greater 
surface than the body of the bone, and 
form what are called process^, for the 
express purpose of affording greater 
room ; and, tecondhf, instead of oM the 
fleshy fibres of a muscle being pro- 
longed to its point of attachment at 
the bone, they with a few exceptions 
terminate gradually, as they proceed 
from the belly, in a white shining 
tendon, of a much smaller size than 
the muscle, but of great strength, and 
which is inserted into the bone. These 
tendons, or sinewt, as they are more 
familiarly named, conduce greatly to 
symmetry, elegance, and freedom of 
motion. They may be traced under 
the skin on the back of the hand, and 
in the very powerful specimen at the 
heel, caUed the tendon of Achilles. 
The hamstrings are another obvious 
example, as they may be plainly felt 
becoming tight when an effort is made 
to bend the knee. There are a few 
muscles not attached to bones by either 
~ and also a few which have 



no teadims. Those which sorroand 
the eyes, the mouth, the gullet, and 
some of the other natural paasages, 
are of the former description; as is 
also the heart. Some of the mnades 
of the trunk have no tendons, but 
these are so few that they may at pre- 
sent be considered as exceptions to the 
general rule. 

In man, and in most of the aiiimals 
with which we are fapiiliar, the muscles 
are of a red ooloor. This, however, 
depends -entirely on the blood which 
they contain : for so far is the colour 
from being essential to their constitu- 
tion, that it may be destroyed by wash- 
ing out the blood which produces it, 
while the muscular substance remains 
in other respects unchanged. Henee 
the colour of the muscles depends in a 
great measure on the quantity and qua- 
lity of the Uood circulating through 
them. It is dark in game, light in y oimg 
animals and fowls, and white in fishes. 
The want of colour in the last <' relates 
to the comparatively small proportion 
of red blood circulated tlurough the 
muscular system, and to the smaller 
proportion of the red particles in the 
b]«od of fishes." The honito and 
tunny have red muscles from aA in- 
creased quantity of blood, but '* the 
deep orange colour of the fiesh of the 
salmon and char depends on a peculiar 
oil diffused through the cellular sheaths 
of the fibres.''^ In ultimate chemical 
constitution, the blood and muscles 
approach so closely that the former 
is sometimes called by the French 
« chair coulante," or liquid flesh. 
They contain nearly the same propor- 
tions of carbon, nitrogen, oxygen, and 
hydrogen, are of nearly the same spe- 
cific weight, and the proportion of 
water which blood contains, very little 
exceeds that found in musde. Hence 
the conversion of blood into muscle 
would seem to be little else than a 
re-arrangement of particles. 

The true characteristic of muscular 
fibres is coiUraetUUy, or tk€ power of 
shortening their tubatance on the e^pli- 

* Ow«n*8 Lectures on the Comgemtif 
AAslmnyof the Vertsbmts Animals, vol. i.» 
p. 169. 
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The muKles of the human Irady ex- 
ceed 400 io number, uid form several 
lijen lying over each other. That 
mm cODcejitioa may be formed of 
•heir arrangement and distribution, 
the gnperflclal hyer. Or that vhich a]>- 
peua immediately on removing the 
■^'- ia repreiented in Fig. 4, taken 
a little Tolnme entidsd " The 
Phjiidan," pnblished by the Society 
^ tb« DiffoaioD of Uaefol Knowledge. 



To nnderatand the nses of the vi 

mneclee, the reader baa only tc 

— '-i that the ot^ect of muact 

bion ia aimply to bring the two eada 
of the maacle, and the parta to which 
they are attached, nearer to each other, 
the more moveable being a! way a carried 
tovrarda the more fixed point. Thua 
when the ittmiMaailoid moeole / g, 
contracti, lie extremities approximate, 
and the head, being the ma*aable 
)iDt, ia pulled down and turned b 
la aide. This may be easily seen i: 
le living subject, the muscle being 
>t less conapicuooB than beantifol in 
its outline. Again, when the-power- 
fal nerui or ttraigkt mosde b on the 
i^nt of the thigh contract* with force, 
act of kicking, its lower end, 
attached to the knee-pan and leg, 
tends to approximate to the i^iper or 
more fixed point, and pnlli the leg 
Wrongly forwards. This occurs ' 
in walking. Bat when the larl 
or tailor's moscle c is put in ai 
its course being oblique, the s 
ment of the leg is no longer ina straight 
line, but in a cross direction, like that 
in which tailors move their legs when 
they sit down to work ; and henc " 

Another variety of effect oc 
when,asinthe«c(Kj or straight muscle 
of the belly i i, sometimea one end and 
•ometlmee both are the fixed points. 
When the lower eud is fixed, the 
muscle bends the body forward, i 
pnlls down Qie hones ot the cheat. 
When, as more rarely happens, the 
lower eud is the moveable point, the 
effect is to bring forward and raise 
is and inferior extremitiea; 
and, when both ends are rendered im- 
ible, the contrsctioa of the muscle 
tends to compress and diminish the 
size 0^ the cavity of the belly, and 
thus not only assists the natural ev 
onatiODB, bnt co-operates in the fun 

In contemplating this arrangemen 
it ia impoaeible not to be struct wii 
the conaummate skill with which every 
act of every organ is turned to account- 
When the cheat is expanded by a full 
inspiration, the bowels are pushed 
downwards and forwards to make way 
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for the lungs ; when the air is again 
expelled, and the cavity of the chest 
diminished, the very muscles, i i s, 
which effect this by pulling down the 
ribs, contract upon the. bowels also and 
push them upwards and inwards, as 
can be plainly perceived by any one 
who attends to his own breathing.. By 
this contrivance, a gentle and constant 
impulse is given to the stomach and 
bowels, which is of great importance 
to them by propelling their contents 
and so contributing to 'digestion ; and 
one cause of the costiveness with which 
sedentary people are so habitually an- 
noyed, is the diminution of the natural 
motion of the bowels in consequence 
of bodily inactivity. 

From the preceding exposition, the 
action of the muscles aklj which bend 
the arm and the fore-arm, will be 
easily understood, and some notion 
may be formed of the Innumerable 
combinations into which a system com- 
posed of upwards of 400 pieces may 
be thrown, in effecting all the move- 
ments required from the human frame. 
In some of the operations in which we 
engage, nearly the whole, and in others 
only a few, of the muscles are thrown 
into action at one time. The simul- 
taneousness of action which obtains in 
such instances, and which occurs in 
almost every act of life, however sim- 
ple, and without which no dictate of 
the will could be harmoniously and 
successfully obeyed, depends solely on 
the distribution and connection of the 
nerves which animate the muscles. 
Every individual fibre of every muscle 
is supplied' with nervous filaments, 
and different fibres of the same muscle 
are indebted for the simultaneousness 
of their excitement to the stimulus be- 
ing conveyed to each of them by fila- 
ments of the same nerve. And, in like 
manner, wherever many muscles com- 
bine to execute an important move- 
ment, they are uniformly found to be 
provided with, and connected by,» 
branches from the same system of 
nerves ; as, without this means, simul- 
taneousness of action could not be in- 
sured. 

From this peculiar constitution of 
f>iA muscles, it will be obvious that 



their chief purpose is to enable us to 
carry into effect the various resolutions 
and designs — or volitions, as they are 
termed by philosophers, — ^which have 
been formed by the mind. The mus- 
cles, accordingly, form the grand in- 
struments by which man acts upon the 
external world, and is acted u^on by 
his fellow-creatures. When the^infant 
clings to its mother's bosom, it does so 
by calling its little muscles into play. 
When its cries assail her ear, and 
alarm her feelings, it is by muscular 
action they are produced. When she 
flies to its relief, or lulls it to sleep by 
some simple chant, her muscles are 
still the medium by which her sym- 
pathy and affection are expressed. 
Life itself is sustained by the constant 
exercise of muscular power ; and were 
either the heart or the muscles of 
respiration to forget their part for a 
few minutes, existence would be at an 
end. Without the concurrence of the 
muscular power, man's grandest con- 
ceptions and most energetic resolutions 
would remain equally unknown and 
unfulfilled. Without muscular power 
whereby to communicate with their 
fellow-men, Shakspeare and Milton 
would have remained mute ap the 
statues which now represent their 
bodily form, and the immortal crea- 
tions of their minds would have been 
lost to the world for ever. Mind is, 
no doubt, the high and directing 
power ; but without obedient muscles, 
ready at a call to minister to its wants, 
mind would remain isolated in the 
midst of creation, and could neither 
speak, nor hear, nor touch. Amid the 
loss of children and friends, and even [ 
amid the wreck of worlds, mind, with- 
out muscles to express its feelings, 
would look on in apparent apathy, 
even when its affections were torn and 
its sufferings were intense. 

The muscles, then, are the indis- 
pensable agents and servants of the 
mind and will. But we have yet to 
inquire by what means the will exerts 
its influence over them. As the mind 
does not reside in the muscles them- 
selves, something more is evidently 
required to establish and keep up a 
communication between the two, and 
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for the production of regulated or 
voluntary motion. Something is re- 
quired, at once to excite the muscles to 
activity, and to direct their contrac- 
tions. Without this, the muscle itself, 
though perfect in strength and in struc- 
ture, virould remain inert, ^ow, this 
stimulus and guidance are conveyed 
to it hy the nerves. As we write, 
the muscles which move the fingers 
and guide the pen obviously follow 
the commands of the will ; and the 
moment the will is withdrawn, they 
cease to operate. If the will be feeble 
and undecided, the muscular move- 
ments will be equally weak and irreso- 
lute ; whereas, if the mind be power- 
fully excited, and the' will energetic, 
strength, rapidity, and decision, will 
equally characterize all the movements 
of the body. Under the intense ex- 
citement and headlong fury of mad- 
ness, the muscular action of an other- 
wise feeble man acquires a force often 
exceeding all our powers of control. 

It will be at once perceived from 
this description, that in effecting vo- 
luntary motion, we must have in opera- 
tion, Itt, The brain, or organ of mind, 
as the eource of the vnUf 2dly, the 
nerves, which convey the intimations 
of the will to the muscles ; and, Qdly, 
the muscles themselves, by whose con- 
tractile powers motion is produced. 
It will be uiiderstood, also, why the 
number and size of the nerves distri- 
buted to a muscle are in proportion, 
not simply to its volume, but to the 
variety, frequency, and vivacity of the 
movements required from it ; and why 
some small muscles employed in many 
combinations, are therefore supplied 
with a greater variety of nerves than 
others double their size^ but with more 
simple functions. 

Various attempts have been made 
to determine the amount of the con- 
tractile power of muscular fibre ; but, 
from the very nature of the investiga- 
tion, the results obtained can be re- 
garded as approximative only. Expe- 
riments have also been undertaken 
with the view of shewing thfi great 
advantage possessed by muscular tis- 
sue over other substances as a locomo- 



tive material. It has been proved, for 
Instance, that a fibre of silk of the 
thickness of one square millimetre 
(which, though not muscle, is of animal 
origin), will support as great a weight 
as a copper wire of similar thickness, 
while the silk has the advantage of be- 
ing nine times specifically lighter.* 
Such calculations are curious, as shew- 
ing the great power of resistance which 
may be exercised by dead animal fibre ; 
but they afford no data for estimating 
the contractile power of the living 
muscle. Valentin found, from experi- 
ments on the dead subject, that the 
tendon of Achilles is capable of sup- 
porting more than seven times the 
weight of the body ;t consequently, as 
the snapping asunder of this tendon 
by the powerful contraction of its 
muscle occasionally occurs, we thus 
obtain some data for an estimate of the 
surprising contractile power which a 
muscle under powerful stimulus is 
capable of exerting. The large and 
strong thigh-bone has been broken by 
the muscular struggle of epilepsy. 

Other circumstances being equal, 
muscular power is proportioned to the 
size of the muscle ; but it often hap- 
pens that great power is required 
where bulk of muscle would be incon- 
venient or cumbersome. In such 
cases, the muscle is supplied with an 
increased endowment of nervous fila- 
ijnents, which compensate, by the 
strength of stimulus, for what it wants 
in bulk of fibre. Many birds, for ex- 
ample, require great muscular power 
to sustain them in their long and rapid 
flights through the air, and owe its 
possession chiefly to the strong stimu- 
lus imparted to moderate-sized mus- 
cles by large nerves, which add ex- 
tremely little to their weight ; whereas, 
had the greater power been obtainable 
only from an augmentation of fleshy 
fibres, the consequent addition of 
weight would, from the greatly in- 
creased difficulty the animal must have 
felt in raising and sustaining itself in 
the air, have gone far to counterbal- 
ance any advantage gained on the side 

• Valentin's Lehrbuch, &c., vol. L, p. 31. 
t Ibid, p. 84. 
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of power. But in fiihes, which float 
withoat «ffort in their own element, 
size prodnoes no sach inoonvenieoce, 
and their strength, accordingly, b 
made to depend more on the volume of 
the mnsde than on its nervous endow- 
ment, — she wing a beautiful adaptation 
of its structure to the mode of life and 
wants of the animal. 

Since voluntary motion depends as 
much on nervous stimulus as on mus- 
cular agency, it happens, that whatever 
interrupts tiie action of the nerves 
puts a stop to motion as effectually 
as if the muscular fibre itself were 
divided. Injuries and diseases of the 
brain, whence the will emanates, are 
well known to be accompanied with 
palsy, or want of power in the muscles, 
although in their own structure the 
latter remain sound. Sleep and nar- 
cotics, too, suspend voluntary motion, 
solely in consequence of their action 
on the nervous system. Ardent spi- 
rits, in like manner, disturb the reg^- 
lariiy of muscular action in no other 
way than by previously disordering 
the brain; and hence, the unsteady 
gait and faltering elocution of a semi- 
intoxicated person are sometimes re- 
moved in an instant, by some power- 
ful mental impression being suddenly 
made, sufficient to restore the brain to 
its natural state, and thereby to give 
unity and steadiness to the nervous 
impulse proceeding from it to the 
muscles. For the same reason, although 
the brain and muscles be perfectly 
sound, yet if the communication be- 
tween them be impaired or destroyed 
by the compression or division of the 
nerves, the muscles cease to act. 

The stimulus which causes the mus- 
cles to contract, issues from that part 
of the nervous system which is lodged 
in the cavity of the spinal column, 
and which has hence received the name 
of the spinal cord. But the spinal cord 
must itself receive a stimulus to cause 
it to send forth the mandate to the 
muscles to contract, and this stimulus 
may be either voluntary or involun- 
tary. The spinal cord constitutes, as it 
were, a passive instrument, charged 
with the power which excites the 
muscles to contraction ; and it dis- 



charges this power according to the 
nature of the stimulus breaghttobear 
on it. The spinal cord is a long tract 
of nervous matter extending from the 
brain to the region of the loins, and 
giving off in its course nerves to the 
various organs -and tissues of the body. 
Sir Charles Bell was the first to shew 
that these nerves are of compound 
structure, and contain fibres Whose of- 
fice it is to convey the mandate from 
the spinal cord to the musdes, and 
oQier fibres which serve to convey to 
the spinal cord the impressions made 
on their peripheral extremities. The 
first are the nerves of motion, the lat- 
ter the nerves of sensation. These 
two classes are also sometimes called 
the efferent and tkfferent nervei, Arom the 
former carrying a stimulus outwards, 
and the latter conveying an impres^ 
sion inwards. The spinal cord, then^ 
is at its superior extremity in com- 
munication with the brain, and, along 
the whole extent of its course, with 
the afferent nerves. From the brain 
it receives the impression produced by 
stimuli originating there, and through 
the afferent nerves the impression of 
stimuli operating on their peripheral 
extremities. On the nature of these 
stimuli it depends whether the result- 
ing movements be voluntary or in- 
voluntary. They are voluntary when 
the stimulus to action is the result 
of the will ; they are involuntary 
when the stimulus is either emotional, 
or derived from the impressions made 
on the peripheral extremities of the 
nerves <rir sensation. Hence, involun- 
tary motions may have either a mental 
or a physical origin; and though in 
adult man the movements which result 
from the exercise of the will predomi- 
nate, there are many which, being 
the consequences of emotional or me- 
chanical stimuli, no effort of the will 
enables us to control. A ludicrous 
idea, for instance, will at times over- 
come our most strenuous efforts to re- 
sist laughter, and no voluntary effort 
which we can exert will enable us to 
withstand the tendency to cough, pro- 
duced by the tickling of the windpipe 
by a lump of mucus. The irritation in 
the latter case is conveyed along the 
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sensitiYe branches of the nefres to the 
spinal cord, and it there ** reflected," af 
the phraie is, on the motor branehea 
whidk oonvey to the arasdes the ati* 
mains to contract. That oombination 
of mnsoolar contractions which pro- 
duces ooaghing follows, and the offend- 
ing or Btinnlating body is expelled. 
From tiie '' reflection'' ctf tiie stimnlns 
which thus takes place, the resulting 
ifio^ements have received the name of 
the re/lM motiotu ; and we f^all in the 
seqn^ oocasionallj make use of this 
term in oontradistinction to tiie purely 
Tolimtary motions, alttough,in strict- 
ness, the expression mi^t be equally 
applied to movements resulting from 
the stimulus of the will. As we de- 
scend in the scale of animal life, the 
reflex motions acquire predominance 
in proportion as the bra|n is less deve- 
loped ; till at last the motions become 
entirely automatic, and the animal re- 
sponds like a mere piece of machinery 
to the application of appropriate sti- 
midi. 

In man^ the will exercises, in the 
healthy state, a certain degree of con- 
trol over the reflex movements ; but in 
some diseased conditions this contrcd- 
Ung power is weakened or totally with- 
drawn, and the body is then subjected 
to a variety of involuntary movements, 
which may arise either, Itt, from the 
irritation <yf the peripheral extremi- 
ties of the nerves ; 2dly, from an abnor- 
mally excited condition of the spinal 
cord itself; or, Sdly, as is generally 
the case, from a combination of botili 
of these causes. This is exemplified 
in hydrophobia, where the least breath 
of air, acting as a stimulus on the cu- 
taneous nerves, produces the most fear- 
M cenvulmons ; and in chorea, or St 
Vitus's Dance, in which tlie involun- 
tary movements are due chiefly to an 
abnormally irritable state of the spinal 
cord, arising apparently from a dis- 
eased state of the Uood. The follow- 
ing case, extracted from Dr Graves' 
CUnieal I/ectures,^ is an instance of a 
severe attack of the latter disease, 
aod will shew how completely the 
voluntary control of the muscular 

• Vol. 1, p. 583. 



movements of the body may be lost. 
" When at its height the disease pre- 
sented a truly appalling spectacle ; 
every part of the system of voluntary 
muscles seemed to be afltected ; all the 
directing influence of volition ceased, 
and the muscles everywhere were agi- 
tated by sudden, violent, and jerking 
motions, which constantly and forcibly 
dianged the position of her limbs, 
throwing her into attitudes the most 
varied, and succeeding each other 
with extraordinary rapidity. Her 
arms were indeed ^rown about with 
such force that it became necessary to 
cover with blankets and soft padding 
the sides of the sofa on which she lay, 
and in spite of this and other precau- 
tions her limbs were soon covered 
with bruises. Her state was truly 
pitiable ; one or two persons were 
constantly engaged in preventing her 
rolling off the couch; now and then 
she sat down suddenly, made an in- 
voluntary effort to assume the erect 
position, and as suddenly flung herself 
down ; meanwhile her limbs were 
flexed, extended, thrown backwards 
and forwards with increased rapidity. 
At one moment her hand would be 
sliruck against her bead, and at the 
next passed behind her back. It was 
almost imposrible to keep her covered 
with clothes, for the constant motion 
of the limbs often tossed the sheets, 
blankets, and quilts off together, and 
not unfrequently even stripped her of 
her stockings." 

Since the muscles which are usually 
subject to the will may be thus 
thoroughly withdrawn from its con- 
trol, it follows that to describe them as 
« voluntary *' in contradistinction to the 
uniformly ^' involuntary" muscles is 
incorrect, their voluntary or involun- 
tary action being entirely dependent 
on the nature of the stimulus issued to 
them by the spinal cord. In man it is 
extremely difficult, if not altogether 
impossible, to draw a strict line be- 
tween voluntary and involuntary mo- 
tion. In the healthy and waking 
state most of the muscles are undoubt- 
edly under the control of the will when- 
ever we choose to exercise it ; but 
tiiere ure times when even the best. 
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defined voluntary motions appear to 
become purely reflex or automatic. 
Thus, motions acquired at first by 
voluntary effort may by practice b^ 
come so habitual, as to be- performed 
mechanically and without our consci- 
ousness. For instance, an individual 
wrapped in thought walks on uncon* 
sciously, and the muscles of his legs 
continue to contract without any spe- 
cial effort of the will. The weary 
soldier has been known to continue his 
march asleep ; and here it would al- 
most seem as if the contact of the foot 
with the ground yielded stimulus suffi- 
cient to continue the act of progression. 
From facts like this, and from the 
light which comparative anatomy 
throws on the physiology of the ner- 
vous system, the conclusion must be 
drawn, that the part of the nervous cen- 
tres which produces muscular move- 
ments and adapts them to certain 
ends, is different from the part which 
thinks and wills. The former part 
is, in man, generally under the control 
of the latter, but nevertheless often 
acts independently of it. Accordingly, 
while muscular action may be directed 
by the will when this is excited, it is 
performed on the impulse of other 
stimuli, when the thinking and will- 
ing portion is wrapped in* study or 
sleep. In both cases, the part of the 
nervous centres Arom which the motor 
power issues is the same ; the differ- 
ence lies merely in the cause which 
excites the power to action. The cere- 
bro-spinal nervous mass, though com- 
posed, as we shall afterwards see, of a 
congeries of organs, may accordingly 
here be considered, so far as muscular 
motion is concerned, as falling into 
two principal divisions ; the superior 
cerebral, or voluntary and guiding 
portion, — and the inferior or spinal 
portion, which produces and combines 
the automatic movements in obedience 
to whatever stimulus operates upon it. 
In this sense the spinal portion of 
the nervous system includes those por- 
tions of the nervous mass which have 
received from anatomists the name of 
the 8tnsory ganglia and the meduUa 
oblongata, and which, from their lying 
within the cavity of the skull, are 



generally counted as part of the brain.* 
The spinal cord, too, though usually 
spoken of as one organ, is in reality 
composed of a congeries or string of 
organs, each forming a centre for the 
production of nervous power. Hence it 
is not of equal size throughout, but is 
largest in those parts which are most 
called on for a supply of nervous 
energy. This is the case at its supe- 
rior extremity, where the nerves of 
respiration, which are in constant ac- 
tion, are given off; and it is the case 
also in the cervical and lumbacregions, 
whence those large nerves issue which 
supply respectively the upper and 
lower extremities. 

In what manner the voluntary sti- 
mulus of the will is conveyed to the 
spinal nerves, and thence to the 
muscles, is a problem which physiology 
has not yet solved. We have no oon- 
sciousness how it is done. We will 
the movement, and it takes place ; but 
we have no choice in the selection of 
the instrument. 

To those whose attention is for the 
first time directed to the study of phy- 
siology, it may appear improbable that 
movements adapted to a particular 
end should be performed indepen- 
dently of the will. But a little con- 
sideration will shew that this is the 
case even in man, though to a much 
less degree than in the lower animals. 
The newly-born infant begins to suck 
as soon as any substance is brought 
in contact with its lips ; and that the 
combination of muscular movements 
which produces sucking is purely au- 
tomatic, and wholly independent of 
the action of the brain, is at once 
proved by the fact that it takes place 
equally in infants born without this 
portion of the nervous mass. In cases 
of apoplexy, too, when consciousness 
is totally destroyed, liquids put into the 
mouth are swallowed by means of a com- 
bination of muscular contractions; and 
in sleep we see the movements of re- 
spiration performed as uninterruptedly 
as in the waking state. In the lower 
animals the vital principle is less con- 
centrated in the brain than it is in 

* See Cliap. zii. on the Nervous Sjrstem. 
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maD ; and in them, accordingly, life 
continues for a longer period after the 
integrity of the nervooB system has 
been destroyed. A bird that is suddenly 
decapitated will fly several yards be- 
fore Ufe is extinct, and, in the celebrat- 
ed experiment of Flourens, a pigeon 
which was deprived of the cerebral 
hemispheres lived for some months, 
^' running when it was pushed, flying 
when it was thrown into the air, drink- 
ing when its beak was plunged into 
water, swallowing when food was put 
into its mouth, — but at all other times, 
when left to itself, a^earing like an 
animal in profound sleep.' '* If a rude 
comparison be allowable, we may say 
that the brain is to the body what the 
engineer is to a locomotive. Both ex- 
ercise a controlling power, and deter- 
mine the movements which are to be 
executed ; but the body and the loco- 
motive are alike capable of executing 
combined movements, the one without 
the brain, the other without the en- 
gineer. Or the brain may be com- 
pared to the rider of a horse, whose 
volition, in general, guides the animal. 
But the horse may escape from the 
control of the rider, as the body occa- 
sionally escapes from the control of 
the brain. '* I have known," says Dr 
Williams," the convulsive motions of 
a paralysed limb so violent in a hemi- 
plegic patient, that it was necessary 
every night to fasten it down to the 
bedstead to enable the patient to get 
8leep."t In this case all voluntary 
power over the limb was lost by dis- 
ease I but the muscles obeyed the un- 
controlled stimulus which issued from 
the spinal cord. We shall return to 
the consideration of this subject when 
treating of the anatomy and physio- 
logy of the nervous system. 

The spinal cord may be likened to 
a galvanic battery, charged with nerv- 
ous power, which it sets free on the 
application of a stimulus. But to a 
certain extent this power is always 
overflowing, and communicates to the 
whole muscular system a certain degree 

* Carpenter^ Animal Physiology, p. 356. 
London, 1848. 

t Principles of Medicine, 2d ed., p. 98. 
London, 1848. 



of permanent contraction, (or tone, as it 
is called), which is very apparent, when 
the soft and flabby condition of a para- 
lysed limb is compared with the firm- 
ness of the muscles of a healthy limb, 
though not in the state of contraction. 
It is, so to speak, an exaggerated de- 
gree of this tone, which characterizes 
the firm and involuntary contraction 
of the sphincter muscle , which closes 
the outlet of the intestinal canal, and 
which remains in permanent action 
during life, unless paralysed by disease 
of the spinal cord. In paralysis of the 
muscles of one side of the face we see 
this tonic muscular contraction well 
exemplified. Themusclesof the healthy 
side, being no longer counteracted by 
their paralysed antagonists, draw by 
their involuntary contraction the face 
of the patient to one side. The dis- 
tortion thus produced is generally un- 
known to the sufferer till he sees it in 
a mirror. It is through the failure of 
this tonie action, also, that the body, 
when debilitated by long sickness, sinks 
off the pillow and slips towards the foot 
of the bed. 

As already observed, the muscular 
movements in adult man areprincipally 
the result of voluntary stimulus ; and 
nothing can be more wonderful than 
the accuracy with which, in the most 
delicate movements, this stimulus is 
a^usted and apportioned to such a 
variety of parts, especially where prac- 
tice, or in other words education, has 
rendered the combination of powers 
easy and certain. Not to dwell upon 
the many associated muscular actions 
which are necessary for speech, or the 
more obvious and graceful movements 
of dancing, fencing, and riding, we dis- 
cover, in the management of the hand 
and fingers by engravers, sculptors, 
watchmakers, jugglers, and other ar- 
tists and mechanics, a minute accuracy 
of muscular adjustment to effect a given 
end, which is the more surprising 
the more we consider the complicated 
means by which it is attained. As an in- 
stance of the nice and quick adjustment 
of muscular action, Valentin* mentions 
that a violin-player of his acquaintance 

• Lehrbuch, vol. ii.t p« 303. 
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could, in touching the Btrings of his 
instrument, bend the middle finger 
from 48 to 50 times, and the ring finger 
fVom 40 to 45 times in five seconds, 
producing the exact degree of pressure 
necessary for bringing out the proper 
musical tones. But in insects the ra- 
pidity of muscular contraction far ex- 
ceeds this degree, and becomes in fact 
almost inconceivable. Thus, it has been 
calculated from the sound produced by 
the wings of a common fly, that its 
alar muscles at their utmost speed con- 
tract no less than 4000 times in a 
second. 

In consequence of the co-operation 
of both nerve and muscular fibre being 
required to effect motion, excess of ac- 
tion in each is followed by results pe- 
culiar to itself. If the nerves pre- 
ponderate, either constitutionally or 
from over-exercise, — as they are apt to 
do in highly nervous temperaments, — 
their excessive irritability renders them 
liable to be unduly excited by ordinary 
stimuli ; and hence, as in hysteric and 
nervous females, a proneness to sudden 
starts, cramps, and convulsions, from 
causes which would scarcely affect 
an individual differently constituted. 
Such persons have little muscular 
power, except under excitement ; they 
then become capable of great efforts of 
short duration, but sink proportionally 
low when the stimulus is past. If, on 
the other hand, the ifUSCLES predomi- 
nate, as in athletic strong-built men, 
the nervous system is generally dull 
and little susceptible of excitement, 
and the muscles which it animates are 
consequently little prone to the rapid 
and vivacious action that accompanies 
the predominance of the nervous func- 
tions. Great strength and capability 
of bodily labour are then the charac- 
teristics. 

Great muscular power and intense 
nervous action are rarely conjoined in 
the same individual ; but, when they 
do happen to meet, they constitute a 
perfect genius for muscular exertion, 
and enable their possessor to perform 
feats of strength and agility, which 
appear marvellous to those who are 
deficient in either condition. The 
most successful wrestlers and gladia- 
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tors among the ancients seem to have 
owed their superiority chiefly to the 
possession of both endowments in a high 
degree ; and among the modems, the 
most remarkable combination of the 
two qualities is exhibited by some of 
our harlequins, clowns; rope-dancers, 
and equestrian performers, and also by 
those who display their strength and 
power of equilibrium in balancing 
wheels, ladders, or other heavy bodies, 
on the chin ; and whose performances 
require, from the small muscles of the 
jaw and neck, a force of contraction 
which, when reduced to calculation, 
almost exceeds belief. Belzonl com- 
bined both conditions in a high degree. 
From the general resemblance which 
characterizes the structure of the dif- 
ferent nerves, a similarity in function 
was long ascribed to them all, and no 
explanation could be given why one 
muscle sometimes received filaments 
fh)m different nervous trunks. Re- 
cently, however, the labours of Sir 
Charles Bell, Mayo, Magendie, Bellin- 
geri, and others, have clearly esta- 
blished that in such cases each nervo 
serves a distinct purpose, in combin- 
ing the movements of the particular 
musdes for particular purposes. The 
muscles of the face and lower jaw, for 
instance, receive branches from two 
motor nerves, the object of the one set 
being to produce the movements of 
mastication, and that of the other to 
produce those muscular contractions on 
which expression depends. 

So uniformly is a separate instru- 
ment provided for every additional 
function, that there were strong a j>rton 
reasons for concluding that the nerves, 
although running as single filaments 
in one sheath, are in reality double, and 
perform distinct functions. Sir Charles 
Bell has the merit of this discovery. 
In his work on the Kervous System, 
he shews that one set of nervous fibres 
conveys the mandate from the brain to 
the muscle, and excites the contrac- 
tion ; while another conveys from the 
muscle to the brain a peculiar sense of 
the state or degree of oontraction of 
the muscle, by which we are enabled 
to judgre of the amount of stimulus 
necessary to accomplish the end desired. 
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and -wiuek is obvioudy an indiBp«n- 
saUe piece of information to the mind 
in regulAting the moTements of the 
body. Sir Charles has also shewn that 
msny of the sensations supposed to be 
derived from the sense of touch and 
the Bkin, arise from the mttscular aeose, 
and are wholly imperceptible to the 
skin, without the co-operation of moih 
cnlar eootraction. ^ 

" The muscles have two nerves," says 
Sir Charles, ''which fact has not 
hitherto been noticed, because they are 
commonly bound up together. But 
whenever the nerves, atf about the head, 
go in a separate course, we find that 
there is a sensitive nerve and a motor 
nerve distributed to the muscular fibre, 
and we have reason to conclude, that 
those branches of the spinal nerves 
which go to the muscles, consist of a 
motor and a sensitive filament. 

" It has been supposed hitherto, that 
the office of a muscular nerve is only 
to carry out the mandate of the will, 
and to ezdte the muscle to action, but 
this betrays a very inaccurate know- 
ledge of the action of the muscular 
syitem; for, before the muscular system 
can be controlled under the influence 
of the will, there must be a conscious- 
nesB or knowledge of the condition of 
the muscle. 

" When we admit that the various 
conditions of the muscle must be esti- 
mated or perceived, in order to be un- 
der the due control of the will, the 
natural question arises, Is that nerve 
which carries out the mandate of the 
will capable of conveying, at the same 
moment, an impression retrograde to 
the course of that influence which is 
going from the brain to the muscle ? 
If we had no facts in anatomy to pro- 
ceed upon, still reason woul4 declare 
to us lluit the lame filament of a nerve 
could not convey a motion, of whatever 
nature that mott(m may be, whether 
vibration or motion of spirits, in op- 
posite directions at the same moment 
of time. 

** I find that, to the full operation of 
the muscular power, two distinct fila* 
ments of nerves are necessary, and that 
*■ circle is established between the sen- 
florium and the muscle ; that one fila- 



ment or single nerve carries the influ- 
ence of the will towards the muscle, 
which nerve has no power to convey 
an impression backwards to the brain ; 
and that another nerve connects the 
muscle with the brain, and, acting as 
a sentient nerve, conveys the impres- 
sion of the condition of the muscle to 
the mind, but has no operation in a 
direction outwards from the brain 
towards the muscle, and does not there- 
fore Excite the muscle, however irri- 
tated."* 

This consciousness of the state of the 
muscles — ^this miis«utor jmim, as it may 
be truly called — ^is of great importance 
both to man and to the inferior animals, 
as it is necessarily by information thence 
derived, that every subsequent exertion 
is directed and apportioned in intensity 
to the effect required to be produced. 
If we had no such sense, the delicate 
and well-directed touches of the en- 
graver, painter, and sculptor, or of the 
ingenious mechanic, would be at the 
mercy of haaard ; ai^d a single dispro- 
portioned movement might ruin the 
successful labour of months, supposing 
success to be in reality compatible with 
chance. Without this sense, man could 
not deliberately proportion the muscu- 
lar efforts to his real wants ; and, even 
in walking, his gait would be unsteady 
and insecure, because there would be 
no harmony between effort and resist- 
ance. The loss of equilibrium, and 
the concussion and disturbance of the 
system cimsequent on taking a false 
step, as it is called, are specimens of 
what we should always be subject to 
without the guidance of the muscular 
sense. When we imagine we have erne 
step more of a stair to descend than 
retiky exists, we are placed nearly in 
the same circumstances as if we had no 
muscular sense to direct the extent 
of our intended movement; because, 
misled by an erroneous belief, we 
make an effort grievously unsuited to 
the occasion. And yet so habitually 
are we protected from this error by the 
assistance of the sense alluded to, and 
so little are we conscious of its opera- 

• Bell's Anatomy, Mrenth edition, vol. IL, 
p. 872; and also his work on the Nerres. 
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tion, that it is only after mature re- 
flection that we perceive the necessity 
of its existence. 

In chewing our food, in turning the 
eye towards an object looked at, in 
raising the hand to the mouth, and, in 
fact, in every variety of muscular move- 
ment which we perform, we are guided 
by the muscular sense in proportioning 
the effort to the resistance to be over- 
come ; and, where this harmony is de- 
stroyed by disease, the extent of the 
service rendered us becomes more ap- 
parent. The shake of the arm and 
hand which we see in drunkards, and 
their consequent incapability of carry- 
ing the morsel directly to the mouth, 
are examples of what would be of daily 
occurrence, unless we were directed and 
assisted by a muscular sense.^ 

Life and the nervous stimulus are 
essential to muscular power. Separated 
from the body, and deprived of both, 
the muscle which formerly contracted 
with a power equal to 100 pounds, 
would be torn asunder by a weight of 
ten. This fact is of itself sufficient to 
give a pretty correct notion of the ex- 
tent to which muscular contraction de- 
ponds on other causes than the mere 
structure of the fleshy fibres ; for that 
structure continues unaltered for some 
time after death, and after the nervous 
communication has been suspended — 
and yet how feeble comparatively is 
the power of resistance which the 
muscle then possesses ! 

The required movement having 
been once effected by the nervous im- 
pulse stimulating the muscular fibre 
to contraction, relaxation speedily 
follows, and is in its turn succeeded 
by fresh contraction proportioned to 
the object in view. Muscular aationf 
therefore^ consists properly in alternate 
contraction and relaxation of the fleshy 
fibres. A state ot permanent contrac- 
tion (beyond the tonic contraction al- 
ready noticed), is both unnatural and 
impossible; and, accordingly, the most 
fatiguing muscular employment to 

* Some ingenious speculations on this 
subject by Mr James Simpson and others 
will be found in the Phrenological Journal, 
vols. ix. X. xi. xii. 



which a man can be subjected, is that 
of remaining immoveable in any given 
attitude. To an unreflecting person 
it may seem a very easy and pleasant 
occupation to stand for half a day in 
the attitude of an Apollo or a Gladia- 
tor, as a model to a statuary ; but, on 
trying it, he will find, to his astonish- 
ment, that stone-breaking and the 
tread-mill are pastimes in compari- 
son. In the one case, the muscles 
which preserve the attitude are kept 
incessantly on the strain; while in 
the other, they enjoy that alternation 
of motion and rest for which they 
were destined by Nature. We may 
easily put the fact to the test, by at- 
tempting to hold the arm extended at 
a right angle to the body for the short 
space of ten minutes. He whose 
muscles, if indeed capable of the ex- 
ertion, do not feel sore with iatigue 
at the end of that time, may think 
himself peculiarly fortunate in possess- 
ing a powerful constitution. 

The principle just stated explains 
very obviously the weariness, debility, 
and injury to health, which invariably 
follow forced confinement to one posi- 
tion or to one limited variety of move- 
ment, as is often witnessed in the edu- 
cation of youiig females. Alternate 
contraction and relaxation, or, in other 
words, exercise, of the muscles which 
support the trunk of the body, is the 
only means which, according to the 
Creator's laws, can conduce to muscu- 
lar development, and by which bodily 
strength and vigour can be secured. 
When a muscle is exercised, it receives 
an increased supply of blood and nerv- 
ous energy, and in consequence, when 
the exercise is not continued too long, 
but alternates with due periods of re- 
pose, it acquires increased size, mobi- 
lity, and strength. But when on the 
contrary the exercise is excessive, the 
nervous energy is exhausted and the 
nutrition of the muscle suffers. De- 
ficient exercise is followed by a like 
prej udicial effect ; for the muscle, when 
left in repose, receives small supplies 
of blood and nervous energy, and re- 
mains weak and undeveloped. Chossat, 
in his remarkable experiments on the 
effects of inanition, made a curious 
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observation which bears directly on 
this point:- • Having ascertained that 
the entire muscular system loses *423 
of its weight during starvation be- 
fore death ensues, he found that the 
pectoral muscles (or those which move 
the wings) of the pigeons which were 
the subjects of his experiments^ lost 
in proportion about one-third more 
than the muscular system taken as a 
whole. *' This remarkable difference," 
says he, " must be due solely to the 
state of inactivity to which the great 
pectoral muscles are condemned from 
the confinement of the birds in their 
cages ; and it follows that the destruc* 
tive assimilation of the body which re- 
salts from the privation of food, ensues 
more readily in those muscles which 
remain in a state of repose, than in 
others in which the ordinary move- 
ments of the animal keep up the 
nutritive action, and thus resist the 
causes of decay."* The powerful in- 
fluence of exercise on nutrition has 
also been experimentally shewn by 
the late Dr John Reid. This able 
physiologist divided in four frogs the 
nerves which supply the posterior 
extremities, and tJius isolated them 
from their connections with the spinal 
cord. The limbs were of course all 
paralysed, but the muscles of one of 
the paralysed limbs of each frog were 
daily exercised by a weak current of 
galvanism applied to the cut extremi- 
ties of the nerve supplying them, while 
the muscles of the other limb were al- 
lowed to remain quiescent. The appli- 
cation of galvanism was continued for 
two months, at the end of which time 
the muscles of the exercised limb 
were found to retain their original 
size and to contract vigorously, while 
those of the quiescent limb had shrunk 
at least to one-half of their former 
balk, and presented a marked con- 
trast to those which had been galva- 
nised.! The imperfect nutrition which 
is thus shewn to result from the want 
of exercise receives further elucidation 



* Recherches Exporimeutales sur I'ln- 
anitioQ, p. 76. Paris, 1843. 

t Physiological, Anatomical, and Patholo- 
gical Researches, p. 11. Edin. 1848. 



from another experiment by Dr Reid. 
He divided one of the sciatic nerves* 
of a rabbit, leaving the other intact. 
One limb was thus paralysed, the 
other remained in action. At the 
end of seven weeks the animal was 
poisoned, and the muscles and bones 
of the twoT limbs were removed and 
carefully weighed ; when the muscles 
of the sound limb were found to weigh 
327 grains and those of the paralysed 
limb 170. The bones of the sound 
limb weighed 89 grains, and those of 
the paralysed limb 81. Thus in seven 
weeks the muscles of the unexercised 
limbs had lost very nearly half their 
weight.! 

These examples of the prejudicial in- 
fluence of deficiency of muscular ac- 
tion on nutrition, will enable the reader 
now to trace its practical results in the 
school -room. Instead of promoting ex- 
ercise, the prevailing system of female 
education places the muscles, and par- 
ticularly those of the trunk, under the 
most unfavourable circumstances, and 
renders their exercise nearly impos- 
sible. Left to its own weight the body 
would fall to the ground, in obedience 
to the law of gravitation ; in sitting and 
standing, therefore, as well as in walk- 
ing, the position is preserved only by 
active muscular exertion. But if we 
confine ourselves to one attitude, such 
as that of sitting erect upon a chair — 
or, what is still worse, on benches with- 
out backs, as is the common practice in 
schools, — it is obvious that we place 
the muscles which support the spine 
and trunk, in the very disadvantageous 
position of pennanent instead of inter- 
mittent contraction ; which permanent 
contraction we have seen to be in 
reality more fatiguing and debilitat- 
ing to them than severe labour. This 
constant state of exertion, moreover, 
is unaccompanied by any increase of 
the circulation ; so that the muscles in 
question receive no additional nutri- 
tive supplies to support them under 
the continued strain. No wonder 



* Tlie sciatic nerve is that which pn*nci» 
pally supplies the posterior or inferior ex- 
tremity. 

t Op. cit., p. 10. 
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then th&t girls thiu reatrained daily 
for many snccassive hours invariably 
suffer — deprived as they are of the 
sports and exercise after school-hours 
which strengthen the muscles of boys, 
and enable them to withstand the op- 
pression. The muscles being thus 
enfeebled, the girls either lean over 
insensibly to one side, and thus con- 
tract curvature of the spine ; or, their 
weakness being perceived, they are 
forthwith cased in stiffer and stronger 
stays — that support being sought for 
in steel and whalebone, which Nature 
intended they should obtain from the 
bones and muscles of their own bodies. 
The patient, finding the maintenance 
of an erect carriage (the grand object 
for which all the suffering is inflicted) 
thus rendered more easy, at first wel- 
comes the stays, and, like her teacher, 
fancies them highly useful. Speedily, 
however, their effects shew them to be 
the reverse of beneficial. The same 
want of varied motion, which was the 
prime cause of the muscular weakness, 
is still farther aggravated by the tight 
pressure of the stays interrupting the 
play of the muscles, and rendering 
them in a few months more power- 
less than ever. In spite, however, of 
weariness and injury, the same system 
is persevered in; and, during the 
short time allotted to that nominal 
exercise, the formal walk, the body is 
left almost as motionless as before, 
and only the legs are called into 
activity. The natural consequences 
of this treatment are, debility of the 
body, curvature of the spine, impaired 
digestion, and, from the diminished 
tone of all tho animal and vital func- 
tions, general ill health ; — and yet, 
while we thus set Nature and her 
laws at defiance, we presume to eX- 
, press surprise at the prevalence of 
female deformity and disease ! 

It would be easy, were it needful, 
to prove that the picture htSte drawn 
is not overcharged. A single in- 
stance, from a note appended by Dr 
Forbes to an excellent treatise on 
'' Physical Education,'^ by the late Dr 
Barlow of Bath, will suffice. After 
copying the programme of a board- 
ing-school for young ladies, which 



exhibits enly ^one hour's exercise (con- 
sisting of a walk, arm in arm, on the 
high road, and that only whm tk6 
%oeatker is Jine at th§ partieular hour 
aU&tted to it), in contrast with wma 
hours at school or tasks, and three and 
a hatf at optional studies or work,— 
Dr Forbes adds : — ** That the practi- 
cal results of such an astounding r^- 
gimen are by no means overdrawn in 
the preceding pages, is sufficiently 
evinced by the following fact — a fact 
which, we will venture to say, may be 
verified by inspection of thousands of 
boarding-schools in this country. We 
lately tfisited in a large town a board' 
ing-iehool eontcuning forty girla ; amd 
we learwty on dose and oMwrate tn- 
qwry, that there woe not one of the 
girU who had been at the echool two 
yeare (and the majority had been as 
long), that weu not more or less 
cbooked! Our pafient was in this 
predicament; and we could perceive 
(what all may perceive who meet that 
most melancholy of all processions, — 
a boarding-school of young ladies in 
their walk) that aU her companions 
were pallid^ sallow, and listless. We 
can assert, on the same authority of 
personal observ€Uion, and on an exten- 
sive scale, that scarcely a single girl 
(more especially of the middle dosses) 
that has been eit a boardif^f^sehool for | 
two or three years returns home utith 
unimpaired health ; and for the truth 
of the assertion, we may appeal to 
every candid father whose daughters 
have been placed in this situation."* 
The contractile power of a muscle 
is diminished whenever nutrition suf- 
fers, and it would therefore be con- 
trary to all physiological laws to ex- 
pect that the muscles of those pallid, 
sallow, and listless girls should be 
efficient for powerful or prolonged ef- 
fort. Want of exercise, by impairing 
the general nutrition of th<Hr bodies, 
has not only diminished the bulk of 
their muscles, but likewise deterior- 
ated the quality of the blood; so that 
even the diminished volume of their 
muscles is imperfectly nourished, while 

• Cyclopedia of Pradtiical Medicine, arti- 
cle Fbydoal Edttcation, vol. i., p. SM. 
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the nervous stimulus is defective or ab- 
normal. Hence proceed many of those 
hysterical symptoms which are so fre- 
quently seen in young women. 

Dr Barlow justly remarks, that the 
superintendents of boarding-schools 
cannot generally be blamed for indiffer- 
ence about the welfare of their pupils ; 
that most of them are anxious to do 
their utmost to improve tbose under 
their charge ; and that it is ignorance 
alone which misleads them as to the 
proper means. He might have advert- 
ed also to the ignorance of pa4^«n;«, who 
insist on so many hours a-day being 
dedicated to the acquisition of accom- 
plishments for which their children 
have neither taste, capacity, nor use. 
Prom similar ignorance, the young 
girls in a public hospital in Scotland 
used to be shut up in the hall and 
ichool-room during play-hours from 
Notfember till March^ and no romping 
or noise — in other words ^ no real play t, 
rddixationf or exercise — allowed ; and 
in 1830-31, for fear of typhus fever, 
they were seldom if ever out of doors, 
except at church from November to 
April — ^than which a more efficient 
system of infringing the laws of health 
conld scarcely have been devised. 
Here, too, the object was unquestion- 
ahly benevolent ; but the method was 
radically bad, and, in consequence, a 
great deal of sickness prevailed. 

The reality of the mischief done in 
this way was forcibly pointed out by 
the late Mr Carmichael of Dublin, in 
his excellent " Essay on the Nature of 
Scrofula," published so long ago as 
1810, and which contains many valu- 
able practical truths, which were then 
little known and coolly received, but 
to which great importance is now ge- 
nerally attached. In noticing the want 
of exercise as a cause of scrofula, Mr 
Carmichael mentions, that in St 
Thomas's Parochial School in Dublin 
»evm out of twenty-four girls were 
affected with that disease during the 
preceding summer, owing to their 
exercise having been entirely inter- 
I'upted, first, by the flooding of the 
play-ground by heavy rains, and sub- 
Beqaently by the mistress having re- 
ceived orders " to keep the children 



perpetually within doors at their school- 
boaks.*^ In a very short time after 
" this clruel and impolitic injunction" 
was acted upon, scrofula began to make 
its appearance, and afterwards affected 
nearly a third of their number; al- 
though none of them had the disease 
when admitted, and there was no fault 
of diet or other cause to which it could 
be ascribed. Mr Carmichael adds 
that, In the Bethesda School of the 
same city, six out of thirty girls, fed in 
the best possible manner, i^nd free from 
the disease on their admission, were 
badly affected with it during the same 
summer. In these cases it evidently 
arose from their having neither yard 
nor play-ground attached to the insti- 
tution, in consequence of which " the 
children were necessitated to remain 
either in the school or bed- rooms dur- 
ing play-hours." On ascertaining this 
fact, Mr Carmichael remonstrated 
with the governors, and the evil no 
longer exists; bat the circumstance 
itself affords an instructive example 
of the e3(tent of misery which may 
arise, not from the institutions of 
Nature, as we are so apt to affirm, but 
from sheer ignorance on our own part 
of what those institutions are. 

Mr Carmichael adduces other facts 
of a striking nature, for which I must 
refer to his work itself, to shew the 
needless suffering which is still inflict- 
ed on thousands by the sedentary and 
unvaried occupations which follow 
each other for hours in succession in 
many of our schools ; and I agree with 
him that it is high time that a sound 
physiology should step in to root out 
all such erroneous and hurtful practices. 
Taken in connection with the long con- 
finement, the custom of causing the 
young to sit on benches without any 
support to the back, and without any 
variety of motion^ cannot be too soon 
exploded. If the muscles of the spine 
were strengthened by the exercise 
which they require, but which is so 
generally denied, — and if the school 
employments were varied or inter- 
rupted at reasonable intervals, to ad- 
mit of change of position and of motion 
— nothing could be better adapted for 
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very appreciable quantities by the 
lungs and skin ; hence, the increase of 
urea can be regarded only as indicating 
an increase of waste, without in any 
degree fixing its positive amount. 

To replenish the blood exhausted of 
its nutritive principle by exercise, a 
greater quantity of food is required ; 
and, to prompt us to attend to this 
condition, the appetite becomes keener 
and more imperative, and the power 
of digestion proportionally vigorous. 
The food taken is more speedily di- 
gested, and its absorption from the 
surface of the intestines and trans- 
mission into the circulating current 
are more rapid. That the blood so 
improved may be properly and quickly 
animalised in the laboratory of the 
lungs, respiration becomes deeper and 
more frequent, thus admitting a larger 
quantity of air and freer circulation 
through them than before ; and the 
blood, in this way renewed and re- 
endowed with the pabulum of life, 
imparts fresh nutriment and vigour to 
all the organs of the body, and fits 
them for that active exertion which 
the proper discharge of his duties im- 
peratively requires from every mem- 
ber of the human race. 

Considered in this point of view, the 
hurried breathing and quickened cir- 
culation, of which we are so apt to 
complain when engaged in muscular 
exercise, instead of being evils, are, in 
fact, the beneficent means by which 
we, become fitted to continue the exer- 
tion. Without a more than usually 
rapid flow of blood to the part in use, 
the necessary stimuluft to its vessels 
and nerves could not take place, and 
its action could not be sustained. And 
were not respiration accelerated, so as 
to oxygenate the venous blood more 
quickly as it arrived at the lungs, it 
is obvious that the requisite stimulus 
must again have failed; as, in that 
case, the blood must either have accu- 
mulated in the lungs and caused death, 
or have passed through them imper- 
fectly prepared, and extinguished life 
more slowly, but not less certainly. 
In. the crab and other Crustacea we 
find this relation between respiration 
and muscular movement even more 



direct. In them the respiratory cavity 
is incapable of either expansion or con- 
traction, but consists of a hollow space, 
with an anterior and posterior aper- 
ture, through which the water passes 
for the purpose of oxygenating the 
blood in the gills. The water enters 
by the posterior aperture, driven in 
by lamelliform appendages attached 
to the ambulatory or natatory legs, 
and issues by the anterior aperture. 
The quantity of water which passes is 
thus dependent on the activity of the 
movements of these limbs. Accord- ; 
ingly, the more active the progress of \\ 
the crustacean, the more briskly will , 
its respiration proceed, from the mus- 
cular and respiratory functions being 
brought into direct relation by this 
simple connection of their respective 
instruments.* Along with the in- 1 
creased consumption of material which 
attends muscular exercise, an increas- 
ed development of heat, as already 
observed, always takes place. This 
point has received direct elucidation , 
from the experiments of Breschet and 
Becquerel, who shewed that sawing 
wood for five minutes raised the tern- , 
perature of the biceps muscle of the arm 
1*8° F. Dr John Davy, too, has directly 
proved that exercise increases the tem- 
perature of the whole body — a fact in- 
dicated by the increased temperature 
of the urine voided after a smart walk. 
Moreover, we obtain evidence that 
these results are really dependent on 
chemical metamorphoses, in the cir- 
cumstance pointed out by M. Du Bois 
Reymond, that the galvanometer re- 
sponds to the changes which accom- 
pany voluntary contraction of the 
muscles.t 

It is from the effect of muscular 
compression, noticed above, in promot- 
ing the flow of blood through the ar- 
teries and veins,' that shampooing, ,j 
which consists in a kind of kneading I 
of the flesh, is so successfully resorted 
to in the warm climates of the East, 
and among the richer class of invalids 

• Owen*8 Lectures on the Invertebrate 
Animals, p. 182. 

f Annales de Cliimie et de Physiiiue, 8d 
series, vol. xzx., p. 127. 
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in our own country, as a partial sub- 
stitute for active exercise. Shampoo- 
ing furnishes from without that im- 
pulse to the circulation which the 
Creator has destined it to receive from 
active muscular exertion ; and the 
principle of its action being the same, 
we cannot wonder that it should prove 
indisputably useful in promoting cir- 
culation, strength, ' and nutrition, in 
cases where active exercise cannot be 
enjoyed. Hence also its utility in dis- 
persing Indolent swellings, in restor- 
ing tone to weakened joints^ and in 
cure of rheumatism. 

It is a common observation, that 

! sedentary persons are habitually sub- 

I ject to costiveness and its attendant 

! evils. The reason is the same. In the 

natural state, the contents of the bowels 

are propelled partly by the successive 

contractions of the muscles which form 

the walls of the belly and separate 

that cavity from the chest, and partly 

by the contraction of the muscular 

fibres which constitute an important 

part of the structure of the intestines 

themselves. If, however, exercise be 

I refrained from, and the same position 

' be preserved for many hours a-day, as 

i> in sitting at a desk, the contents of 

the bowels are necessarily deprived of 

one important propelling power, and 

do not move onwards with the same 

regularity as when exercise is taken. 

'i The slowness of intestinal action which 

I ensues can be overcome by no course 

' of medicine, and scarcely any modifi- 

;| cation of diet, so long as sedentary 

i habits are indulged in ; though it may 

, often be relieved by daily pressing 

'' over the region of the abdomen with a 

!' kind of kneading motion, imitating, 

I though feebly, the eflfects of muscular 

action. Females suffer much from 

costiveness produced by sedentary 

1' habits.* 

The evils arising from dejlckncy of 
exercise to all the functions of the 
mind and body will now be equally 
evident and intelligible, for they are 
the reverse of what we have seen to 

I • See the author's treatise on Digestion 
' and Diet, chapter xv., " Ou the proper re- 
gulation of the bowels." 



be the advantages of adequate exer- 
cise. The circulation, for want of 
stimulus, becomes languid, especially 
in the extreme vessels ; the feebleness 
of action occasions little waste of ma- 
terials, and little demand for a new 
supply ; the appetite and digestion 
consequently become weak; respira- 
tion heavy and imperfect; and the 
blood so ill-conditioned that, when dis- 
tributed through the body, it proves 
inadequate to supply the stimulus re- 
quisite for healthy and vigorous action. 
The concatenation of causes and con- 
sequences thus exhibited, cannot fail, 
when the principle connecting them is 
perceived, to interest and instruct every 
thinking mind. 



CHAPTER Vn. 



RULES FOR MUSCULAR EXERCISE. 

The laws and conditions of healthy 
muscular action having now been 
sufficiently explained, I shall next en- 
deavour to shew how usefully our 
knowledge of them may be applied to 
the proper regulation of exercise in 
the ordinary conduct of life. 

In attempting to lay down rules for 
exercise, our aim should always be to 
recommend what is in accordance with 
the physiological constitution of the 
muscular system. With this principle 
to guide us, and keeping in view the 
conditions of muscular action as ex- 
plained in the preceding chapter, we 
can have no difficulty in perceiving, 
that, to derive proper advantage from 
exercise, it is necessary, \stt that it 
should spring from, and be continued 
under, the influence of an active nerv- 
ous or mental stimulus ; 2c/Zy, that it 
should always involve as much variety 
of movement as possible ; 3dZy, that it 
should be proportioned to the age, 
strength, and constitution ; 4fA7r/, that 
it should be taken at the most fiivour- 
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able times of the day ; and, lastly, 
that it should be of a kind calculated 
to ensure all the good effects which 
well-conducted exercise is capable of 
aflfording. 

That txereise should always spring 
from, and be continued under, the in* 
fluence of an active and harmonious 
nervous and mental stimulus, will 
scarcely require any additional evi- 
dence ; but as- the principle is not 
sufficiently appreciated or acted upon, 
a few remarks seem still to be called 
for to enforce its observance. The 
simple fact that the muscles are ex- 
pressly constructed for the purpose of 
fulfilling the commands of the nervous 
system, might of itself lead to the in- 
ference that a healthy mental stimulus 
ought to' be considered an essential 
condition or accompaniment of exer- 
cise ; and might render us prompt to 
observe how easy and pleasant mus- 
cular action becomes under the influ- 
ence of mental excitement, how useful 
a vigorous nervous impulse is in sus- 
taining and directing it, and how diffi- 
cult, wearisome, and inefficient it be- 
comes, when the mind which directs it 
.is languid or absorbed by other em- 
ployments. Hence the superiority, as 
exercises for the young, of social and 
inspiriting games which, by their joy- 
ous and boisterous mirth, call forth 
the requisite nervous stimulus to put 
the muscles into vigorous and varied 
action ; and hence the utter inefficiency 
of the dull and monotonous daily walk 
which sets all physiological conditions 
at defiance, and which, in so many 
schools, is made to supersede the ex- 
ercise which it only counterfeits. Even 
the playful gamboling and varied 
movements which are so characteristic 
of the young of all animals, man not 
excepted, and which are at once so 
pleasing and attractive, might have 
taught us that activity of feeling 
and affection, and sprightliness of 
mind, are intended by Nature to 
be the sources and accompaniments 
of healthful and invigorating muscu- 
lar exercise ; and that the system of 
bodily confinement and mental culti- 
vation now so much in vogue, is cal- 



culated to inflict lasting injury on all 
who are subjected to its r^traints. 
The buoyancy of spirit and compara- 
tive independeiftse enjoyed by boys 
when out of school prevent them from 
suffering under it so much as girls do ; 
but the mischief done to both is the 
more unpardonable when it does occur, 
because it might so easily have been 
entirely avoided. Even in some in- 
fant schools, where properly conduct- 
ed exercise ought to be considered as 
a necessary of life, the principle on 
which I am insisting is so little un- 
derstood or valued, tiiat no play- 
grounds have been provided, and the 
very best means of moral ap well as 
physical training — play with compa- 
nions — has, to the great injury of the 
poor children, been wholly omitted. 
U^nder judicious direction, the play- 
ground affords the most valuable and 
effective aid to the parent and teacher, 
not only in eliciting the highest degree 
of physical health, but in developing the 
general character by the practical in- 
culcation of moral principle, kindness, 
and affection, in the daily and hourly 
conduct of the children committed to 
their charge. The following table by 
Friedlander,* is worthy of attention, 
and may serve as a general guide for 
the distribution of the time of children 
over their various occupations, though 
we are far from offering it as a stand- 
ard for universal application. It 
shows that he attaches even more 
weight to the due cultivation of the 
muscular system in childhood and early 
youth, than to that of the nervous sys- 
tein ; and his views are founded on a 
sound physiology, for each system in 
the body should be cultivated in accord- 
ance with its development. In man the 
brain is of slow and gradual growth, 
and a too early taxing ofits powers, in- 
stead of giving it energy and strengtii, 
prevents its ultimate development, and 
retains in a station of mediocrity 
many who otherwise might have risen 
to distinction. Friedlander 's division 
of the day is as follows, according to 
different ages : — 



* Levy's Hygidne, vol. ii., p. 468. 
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Exercise ^ , ■>>■ i 

, In-door Meals 

Ages. Sleep. ^^^^^ cccupa- and 

.. tioQS. rest, 

occupations. 

7 9 9 2 4 

8 9 9 2 4 

9 9 8 3 4 

10 8 8 4 4 

11 8 7 5 4 

12 8 6 6 4 

13 8 5 7 »4 

14 7 5 8 4 

15 7 4 9 4 

This division ought not, however, 
to be regarded as a ruXe universally, 
or even generally, applicable. It errs 
in giving too little time to sleep, and 
too much to in-door occupations, espe- 
cially in the later years ; and in esti- 
mating it, the reader will bear in mind 
that the hours of exercise and out-door 
occupations are proposed to be spent, 
not in continued muscular exertion, 
but in a manner which will combine 
play and recreation with useful em- 
ployment. 

These hours of exercise and recrea- 
tion may, by a judicious teacher, be 
made as conducive to the proper 
training of the young as the time spent 
on the benches of the school-room ; 
and, instead of being time " wasted," 
it may be made time most profitably 
spent for both body and mind. 

Facts illustra^ve of the beneficial in- 
fluence of a mental stimulus as the only 
legitimate source of muscular activity 
abound everywhere, and must be fa- 
miliar to every reflecting mind ; but 
as the practical inferences deducible 
from' them have, to a great extent, 
escaped the nptioe of parents and 
teacherji, I shall add a few remarks in 
farther elucidation of them. 

Every body knows hoviT wearisome 
and disagreeable it is to saunter along, 
without having some object to attain ; 
and how listless and unprofitable a 
Walk taken i^ainst the inclination and 
! merely for exercise is, compared to 
the same exertion made in pursuit 
of an object on which we are intent. 
The difference is. simply, that, in the 
former case, the muscles are obliged to 
work witiiont that full nervous im- 



pulse which Nature has decreed to be 
essential to their healthy and ener- 
getic action ; and that, in the latter, 
the nervous impulse is in full and 
harmonious operation. The great su- 
periority of active sports, botanical 
and geological excursions, gardening, 
and turning, as means of exercise, over 
mere monotonous movements, is refer- 
able to the same principle. Every 
kind of youthful play and mechanical 
operation interests and excites the 
mind, as well as occupies the body; 
and by thus placing the muscles in the 
best position for wholesome and bene^ 
ficial exertion, enables them to act 
without fatigue, for a length of time 
which, if occupied in mere walking 
for exercise, would utterly exhaust 
their powers. 

The elastic spring, bright eye, and 
cheerful glow of beings thus excited, 
form a perfect contrast to the spirit- 
less aspect of many of our boarding- 
school processions of girls ; and the 
results in point of health and ac- 
tivity are not less different. So in- 
fluential, indeed, is the nervous stimu- 
lus, that examples have occurred of 
strong mental emotions having instan- 
taneously given life and vigour to 
paralytic limbs. Thus, Dr Williams 
tells us that " a lady who for several 
years had lost the use of her lower 
extremities, was startled by a rat run<. 
ning near her: having an extreme 
antipathy to the animal, she made an 
effort and sprung upon a table near ; 
the power, however, did not remain, 
for she could not get dpwn again.* 

* Such cases may be explained by sup< 
posing that that part of brain which gives 
the feeling of fear — the phrenological organ 
of Cautiousness— was here violently excited, 
and that the excitement was directly trans- 
mitted to the spinal cord, and communi- 
cated to the motor apparatus. So soon, 
however, as safety was attained the stimulus 
was withdrawn^ and the paralytic condition 
returned. It is evident that it was not tlie 
will which produced motion ; because voli* 
tion was found incapable of overcoming the 
paralysiSjSO soon as the excitement was with- 
drawn. A little reflection will shew hew the 
excitement of the cerebral organs must thus 
add to the energy of voluntary motion* an 
effect abundantly exemplified in the text of 



104 EFFECT OF MENTAL STIMULUS ON MUSCULAR STRENGTH. 



A more permanent cure of impaired 
action/' he continues, ^' has been ef- 
fected by the excitement of religious 
fanaticism^ as in the case of the sup- 
posed miracles of Prince Hohenlohe, 
Miss Fancourt, &c. As we have found 
that such mental excitement sometimes 
causes excessive voluntary potion in 
healthy persons, so we perceive that, 
suddenly applied, it may restore it 
when defective. "t Many who feel 
ready to drop from fatigue after a 
merely mechanical walk, would have 
no difficulty in afterwards undergoing 
much continuous exertion in active 
play or in dancing ; and it is absurd, 
therefore, to say that exercise is not 
beneficial, when in reality proper ex- 
ercise has not been tried. 

The amount of bodily exertion of 
which soldiers are capable, is well 
known to be prodigiously increased by 
the mental stimulusof pursuit, of fight- 
ing, or of victory. In the retreat of 
the French from Moscow, for example, 
when no enemy was near, the soldiers 
became depressed in courage and en- 
feebled in body, and nearly sank to 
the earth through exhaustion and cold; 
but no sooner did the report of the 
Russian guns sound in their ears, or 
the gleam of hostile bayonets flash in 
their eyes, than new life seemed to 
pervade them, and they wielded pow- 
erfully the arms which, a few moments 
before, they could scarcely drag along 
the ground. No sooner, however, was 
the enemy repulsed, and the nervous 
stimulus which animated their muscles 
withdrawn, than their feebleness re- 
turned. Dr Sparrman, in like man- 
ner, after describing the fatigue and 
exhaustion which he and his party en- 
dured in their travels at the Cape, 
adds, — " Yet, what even now appears 
to me a matter of wonder is, that as 
toon aa we got a glimpse of the game, 
all this languor left U8 in an instant J ^ 
On the principle above stated, this re- 
sult is perfectly natural, and in strict 
harmony with what we observe in 

the present chapter. This subject will be 
more fully entered upon when we come to 
treat of the nervous system. 

t Principles of Medicine, 2d cd., p. 90. 



sportsmen, cricketers, golfers, skaten, < 
and others, who, under the influence of 
agreeable mental excitement, are able 
to undergo a much greater amount of 
bodily labour than men of stronger ^ 
muscular frames, but animated by no 
such stimulus, or nervous impulse. 
Intense nervous stimulus becomes the 
substitute for bulk of muscle, and Sir < 
Walter Scott shewed his knowledge of 
this physiological truth, when he made 
the etrongly-built form of Balfour of 
Burleigh fall under the blow of the 
comparatively slight but nervous arm 
of Claverhouse, in the retreat after 
the battle of Drumclog. I have heard 
an intelligent engineer remark the 
astonishment often felt by country 
people, at finding him and his town 
companions, although more slightly 
made, withstand the fatigues and ex- 
posure of a day's surveying better than 
themselves ; but, said he, *' they over- 
looked the fact that our employment 
gives to the mind, as well as to the 
body, a stimulus which they were en- 
tirely without, as their only object 
was to afford us bodily aid, w^hen re- 
quired, in dragging the chains or car- 
rying our instruments." — In the same 
way, the conversation of a friend great- 
ly increases the power of walking. 

The same important principle was 
implied in the advice which the Spec- 
tator tells us was given by a physician 
to one of the eastern kings, when he 
brought him a racket, and told bini 
that the remedy was concealed in the 
handle, and could act upon him only 
by passing into the palms of his hands 
when engaged in playing with it— 
and that as soon as perspiration was 
induced, he might desist for the time, 
as that would be a proof of the medi- 
cine being received into the general 
system. The effect, we are told, was 
marvellous ; and, looking to the prin- 
ciple just stated, to the cheerful ner- 
vous stimulus arising from the confi- 
dent expectation of a cure, and to the 
consequent advantage of exercise thus 
judiciously managed, we perceive that 
the fable is in perfect accordance with 
nature. 

The story of an Englishman who 
conceived himself so ill as to be un- 
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able to stir, but who was prevailed 
upon by his medical advisers to go 
down from Londoji to consult an emi- 
nent physician who, they told him, 
resided at Inverness, may serve as an- 
other illustration. The stimulus of 
expecting the means of cure from the 
northern luminary, was sufficient to 
enable the patient not only to bear, 
but to reap benefit from the exertion 
of making the journey down; and his 
wrath at finding no such person at 
Inverness, and perceiving that he had 
been tricked, sustained him in return- 
ing, so that on his arrival at home he 
was nearly cured. Ilenco also the 
superiority of battled oor and shuttle- 
cock, and similar games, which require 
society and some mental stimulus, over 
listless exercise. It is in fact a positive 
misnomer to call a solemn procession 
exercise, N^ature will not be cheated ; 
and the healthful results of complete 
cheerful exertion will never be ob- 
tained where the nervous impulse 
which animates the muscles is denied.^ 
« What is it," asks Mr Wilson, 
" that makes the difference between 
the exercise of youth, and that of the 
felon on the tread-wheel ; between the 
pedestrian in the Isle of Wight or 
Switzerland, and the pedestrian from 
Chelsea to the Bank; between the 
light and quick footstep wending to 
Greenwich Park, and the dull tread 
of the nursery -maid at home? Is it 
not mind ? Is it not the young and 
buoyant joy of the school-boy that in- 
spirits his laugh and his leap ? while 
silent and morose, humiliated, not con- 
vinced, the felon suffers his monoton- 
ous existence, moving, it is true, but 
not in exercise. Is it not the novelty 
or the beauty of the scene, the plea- 
sant weather, or the immunity from 
customary labour, that gives spirit to 
the pedestrian's tour, as Compared witli 
the dull, desultory repetition of the 
same sights, same persons, same things, 
and same path to and from business ? 
Is it not the prospect of enjoyment, of 
gaiety, or pleasure, that makes the dif- 
ference between the elastic step of 
the maiden enfranchised from present 
tluties, and the same person in the pur- 
suit of her necessity-impelled and or- 



dinary offices? We need cot ask 
which is most calculated to be benefi- 
cial to health; which to arouse the 
dormant functions of the skin, to pro- 
mote the removal of irritating ele- 
ments from the blood, to increase the 
vigour of the frame, purify the com- 
plexion, and enrich the beaming tints 
of beauty. In mind lies the great se- 
cret of beneficial exercise, and without 
it, exorcise is a misnomer, and a fraud 
on the constitution." * 

It must not, however, be supposed, 
that a walk simply for the sake of 
exercise can never be beneficial. If a 
person be thoroughly satisfied that ex- 
ercise is requisite, and perfectly unU- 
ing, or rather desirous, to obey the call 
which demands it, he is from that very 
circumstance in a fit state for deriv- 
ing benefit from* it, because the desire 
then becomes a sufficient nervous im- 
pulse, and one in perfect harmony 
with the muscular action. It is only 
where a person goes to walk, either 
from a sense of duty or at the com- 
mand of another, but against his own 
inclination, that exercise is compara- 
tively useless. Besides, as already 
repeatedly observed, exercise, in order 
to exert a beneficial influence on the 
whole organism, must be such as to 
stimulate the circulation and the func- 
tion of respiration, and, consequently, 
those changes of matter on which vita- 
lity depends. Now, as Valentin has 
shewn that mere sauntering exercise 
does not increase the cutaneous exhala- 
tions, it follows that no impetus can 
thus be given to the processes of 
transformation by which vital energy 
is generated. No additional quantity 
of oxygen is inhaled, no increase of 
animal heat is produced, the circula- 
tion is not stimulated, and no glow 
pervades the surface. The body, 
therefore, is not fortified against the 
influence of the weather ; and hence it 
is that delicate females so frequently 
sufifer from " taking a walk" in cold 
weather. On the other hand, the ob- 
servations of Vierordt teach us that the 
beneficial effects of exercise arc not 
limited to the time during which the 

♦ Wilson on Healthy Skin, 3d ed., p. 116. 
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exercise is taken, but that a stimulus 
is given to the vital metamorphoseSj 
which continues for a considerable pe- 
riod. Accordingly, every one must 
have remarked hovr readily sharp 
exercise dispels a feeling of chilliness, 
and imparts an enduring comfortable 
glow. Vierordthas proved the reality 
of the stimulus by showing that the 
lungs continue to excrete about 16*4 
cubic inches of carbonic acid more per 
minute, for a considerable time after 
a smart walk, and long after all acce- 
leration of the pulse and respiration 
has ceased, than at other times when 
the state of quiescence has not been 
broken.* 

The fact that a mental impulse is 
required to direct and excite muscular 
action, points to the propriety of 
teaching the young to observe and 
examine the qualities and arrange- 
ments of external objects. The most 
pleasing and healthful exercise may 
be thus secured, and every step be 
made to add to useful knowledge and 
to individual enjoyment. The bota- 
nist, the geologist, and the natural 
historian, experience pleasures in their 
walks and rambles, of which, ftom 
disuse of their eyes and observing 
powers, the multitude are deprived. 
This truth is acted upon by many 
teachers in Germany. In our own 
country, too, it is beginning to be felt, 
and one of the professed objects of in- 
fant-education is to correct the omis- 
sion. It must not, however, be sup- 
posed that <my kind of mental activity 
will give the necessary stimulus to 
muscular action, and that, in walking, 
it will do equally well to read a book 
or carry on a train of abstract think- 
ing, as to seek the necessary nervous 
stimulus in picking up plants, ham- 
mering rocks, or engaging in games. 
This were a great mistake ; for in such 
cases the nervous impulse is opposed 
rather than favourable to muscular 
action. Ready and pleasant mental 
activity, like that which accompanies 
easy conversation with a friend, is in- 
deed beneficial by diffusing a gentle 

* Wagner's Handworterbuch der Physio- 
logie. Band iv., p. 90. 



stimulus over the nervous system; 
and it may be laid down as a general 
rule that any agreeable employment 
of an inspiriting and active kind, and 
which does not absorb the mind, adds 
to the advantages of muscular exer- 
cise. But wherever the mind is en- 
gaged in reading or in abstract spe- 
culation, the nervous energy is as it 
were divided, and the muscles are de- 
prived of their due share, by reaaon of 
the great exhaustion of it by the brain; 
the stimulus to set them in motion is 
proportionally weakened, and their 
action is reduced to that inanimate 
kind I have already condemned as 
almost useless. From this exposition, 
the reader will be able to appreciate 
the hurtfulness of the practice in 
many boarding-schools, of sending out 
the girls to walk with a book in their 
hands, and even obliging them to 
learn by heart while in the act of 
walking. It would be difficult, in- 
deed, to invent a method by which 
the ends in view coul^ be more com- 
pletely defeated as regards both mind 
and body. The very effort of fixing 
the eye on the printed page when in 
motion, strains the attention, impedes 
the act of breathing, distracts the 
nervous influence, and thus deprives 
the exercise of all its advantages. We 
have already seen how necessary 
nervous stimulus is to nutrition, and 
we can now more thoroughly appre- 
ciate the magnitude of the evils which 
result, perhaps, more from its misap- 
plication than from its absence. For 
true and beneficial exercise, there 
must, in cases where the mind is se- 
riously occupied, be harmony of dction 
between the mind which impels, and the 
part which obeys and acts. The wiU 
and the muscles must be both directed to 
the same end and at the same time, 
otherwise the effect will be imperfect. 
But in reading during exercise, this 
can never 'be the case. The force 
exerted by strong muscles, animated 
by strong nervous impulse or will, is 
prodigiously greater than when the 
impulse is weak or discordant ; and as 
man was made not to do two things at 
once, but to direct his whole powers to 
one thing at a time, he has ever ex- 
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celled most when he haa followed this 
law of his nature. 

The second role for the manage- 
m^it of exercise is, that it should in' 
volwe as much veuriety of triovement as 
possible, for the doable purpose of 
calling into play the greatest possible 
number of the muscles, ahd of fulfilling 
the law which requires their alternate 
contraction and relaxation as the con- 
dition of their well-being. The abso- 
lute necessity of attention to this rule 
will be apparent when we consider 
that the sphere of action of each 
muscle is strictly local, and that it is 
only by calling them all into play that 
a general effect can be produced. Thus, 
by much walking, we may greatly de- 
velope the muscles of the legs, and yet 
leave those of the arms and chest com- 
paratively feeble ; or, by wielding a 
ponderous hammer, or rowing a boat, 
we may greatly develope those of the 
chest and arms, and leave the legs 
weak, and their circulation languid. 
For the same reason, a slow formal 
walk, with demure look and motion- 
less arms, is much less useful than a 
smart wslk or run, in which we can- 
not refrain from exercising the arms 
and chest also^ In the former case, 
the influence is entirely confined to 
the legs, and is small even on them ; 
while, from the trunk and arms re- 
maining rigid and inad^ve, and the 
circulation and respiration receiving 
no stimulus, no general advantage is 
obtained. Exercise, therefore, is most 
beneficiftl when all the muscles are 
called into play ; but the exercise of 
any set of muscles, which is accom- 
panied by general excitement of the 
system, is much tb be preferred to a 
languid' saunter, which leaves the 
various organs in a state of quiescence. 

Another reason for varied move- 
ments in exercise is, that the consti- 
tution of the muscles requires their 
frequent contraction and relaxation; 
and if this is neglected, and they are 
kept long in the same state of tension, 
they become wearied and weakened by 
exhaustion. Let this physiological 
law be kept in view, and then let the 
reader consider the motionless atti- 
tudes required of the young for hours 



together in schools and at home, and 
say whetiier any plan more opposed to 
the intentions of the Creator could be 
devised for their management I When 
we thus sow the seeds of bad health 
and physical deformity, have we any 
right to be surprised and grieved 
when tiie crop which we have cherished 
arrives at maturity ? God has kindly 
laid the conditions of our welfare be- 
fore us without mystery and without 
obscurity. If we prefer our own way 
to that which He in his wisdom has 
marked out for our guidance, can we, 
without presumption, complain of the 
consequence^ ? The path of duty is 
obvious as the sun at noonday. The 
human body is composed of bones and 
muscles in addition to other organs. 
These bones and muscles, exceeding 
together six hundred in number, were 
made expressly for active use ; and 
their health and that of the body 
depend on this condition being ful- 
filled, by all of them being called into 
play by varied and vigorous move- 
ments, with proper intervals of repos^. 
But if we reject this variety, and re- 
strict the body to the constrained ob- 
servance of certain attitudes and mo- 
tions, a few of the muscles will suffer 
from being overstrained, but the great 
majority of them and the bones will 
become weakened from inactivity, and 
impaired health and debility neces- 
sarily follow. 

The principle of varied exercise is 
often transgressed to an injurious ex- 
tent among the manufacturing classes, 
and its results are seen in their im- 
paired physical condition. We are 
constantly told that the working of 
young children in factories for eight 
or ten hours a-day is not hurtful in 
any degree, because the labour is so 
light as not to fatigue them. But a 
statuary might, on nearly the same 
grounds, assure his living model, when 
requested to stand for hours in the 
same attitude, that his doing so can- 
not fatigue him, as no active exertion 
is required of him. When we recol- 
lect that to preserve the same atti- 
tude, the same muscles must be in a 
constant state of tension, and the re- 
mainder in a constant state of relaxa- 



tion, and that all of them are thus 
denied that alternate contraction and 
relaxationy and those intervals of re- 
pose, which are so essential to their 
well-being, the ciise of the factory- 
children assumes a far more serious 
aspect. And, accordingly, we know, 
from indisputable evidence, that the 
factory system has, notwithstanding 
the boasted lighti^ess of the labour, 
produced a large amount of impaired 
health and physical deformity. In 
England there are no statistical data 
of a sufficiently precise or trustworthy 
character to be adduced as evidence ; 
but it is otherwise in Prance, where 
the system of examining the yearly 
levy of conscripts affords an excellent 
test, as it shews the exact proportions 
found unfit for the army, from physical 
deformity, in every part of the country. 
All the young men above twenty years 
of age, liable to serve, are examined 
one by one with the greatest care by 
a council composed one-half of military 
men, and the other half of civilians ; 
and the following are the results of a 
comparison made between ten depart- 
ments which are principally agricul- 
tural, with ten which are principally 
engaged in manufactures. " For every 
10,000 young men capable of support- 
ing the fatigues of military service, the 
ten agricultural departments give only 
4029 infirm or deformed persons; while 
the ten departments which are chiefly 
manufacturing give 9930 (more than 
double the number) of infirm or de- 
formed persons. These numbers are 
the averages of the ten departments." 
But this is not the worst of the picture. 
In the department of the Eure, the 
proportion of infirm and deformed 
persons rises so high as 14,451 for 
every 10,000 capable persons ; and 
according to Baron Charles Dupin, in 
a speech reported in the Moniteur of 
March 7, 1840, "the fearful conse- 
quences that arise from excessive la- 
bour in childhood and youth may be 
judged of from the following facts.. 
In Normandy, for every 100 men 
strong enough to be passed as recruits 
for the army, there were rejected 170 
young men of twenty years of age at 
Rouen, 200 at Elbeuf, and 600 at 



Bolbec, all manufacturing towns l''^ , 
Well may it be added in the report, 
that " such immense disproportions 
ought not to be looked upon with in- 
difference by the legislature ; they are 
proofs of deep and .grievous wounds ; 
they shew that there must be indivi- 
dual suffering of the most afiiicting 

kind We ahoiUd bluth for ' 

the state of our agriculture if we could ; 
only rear for its operations so small a 
proportion of oxen and horses able to , 
work, in comparison of so large a number 
of weak and misshapen animals,^* 

I am quite aware that the whole- ' 
some regulations now in force in this 
country, prevent the production of an 
equal extent of deformity and bad 
health in our factories ; and that in 
many mills the most active measures 
are employed to diminish the evils of 
the system : but it is nevertheless cer- 
tain that in the best of them the mis- 
chief is only mitigated and not ex- 
tinguished, while in by far the greater 
number the amount of injury inflicted 
is still very great. A humane and 
active spirit of inquiry has, however, 
been excited, and the general sympathy 
which it has called forth gives a pro- 
mise that much more will yet bo done 
to improve the physical and moral 
well-being of our large manufacturing 
population. But it would be foreign 
to my present purpose to pursue the 
subject here, and I have already said ; 
enough to shew the necessity which I 
exists of consulting variety in the i 

exercise and employments of the young, i 

i 

To render exercise as beneficial as 
possible, particularly in educating the 
young, it oug^t always to be taken in 
the open air, and to be of a nature to 
occupy the mind as well as the body. 
Gardening, hoeing, social play, and 
active sports of every kind, cricket, 
bowls, shuttlecock, the ball, archery, 
quoits, hide-and-seek, and similar oc- 
cupations and recreations well known 
to the young, are infinitely preferable ' 
to regular and unmeaning walks, and 

• Leonard Homer on the Employment 
of Children in Factories and other Works, 
p. di-2. Longman & Co. 1840. 
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tend in a much higher degree to deve- 
lope and strengthen the hodllj frame, 
and to secure a straight spine and an 
erect and firm but easy and graceful 
carriage. A formal walk is odious 
and useless to many girls who would 
be delighted and benefited by spend- 
ing three or four hours a-day in 
spirited exercise and useful employ- 
ment. 

Let those mothers, who are afraid 
to trust to Nature for strengthening 
and developing the limbs and spines 
of their daughters, attend to facts, 
and their fears will vanish. It is no- 
torious that a majority of those girls 
who, in opposition to the laws of Na- 
ture, are encased in stays, and get in- 
sufficient exercise, become deformed — 
an occurrence which, on the other hand, 
is comparatively rare in boys, who 
are left, in conformity with the de- 
signs of Nature, to acquire strength 
and symmetry from free and unre- 
stricted muscular action. In the girl 
the pressure of stays impedes the now 
of blood to the muscles, which, being 
therefore imperfectly nourished, waste 
away. They lose their healthy red 
colour, and become pale and flabby ; 
and, coextensively with this change, 
their contractile power diminishes. 
They are no longer able to hold the 
trunk erect, and spinal deformity ne- 
cessarily ensues. Hence, in order to pro- 
duce injurious consequences, a degree 
of pressure is sufficient, far below what 
is requisite to cause distortion of the 
chest, and compression of the respi- 
ratory and digestive organs./ In a 
seminary for young ladies, contain- 
ing forty pupils, it was discovered, 
on examination, by Dr Forbes, that 
<ynh/ two out of those who had been 
resident in it for two years had 
straight spines; while out of an 
i equal number of boys, imperfect as 
their exercise often is, it would be 
difficult to discover as many whose 
spines were not straight. Here, then, 
is ample proof, that stays, and absence 
of exercise, so far from contributing 
to an elegant carriage, are directly 
opposed to its acquisition; and that 
the absence of stays, and indulgence in 
exercise (even when not carried so far 



as the wants of the system require), 
instead of being hurtful to the spine, 
contribute powerfully to its strength 
and security. Yet such is the domi- 
nion of prejudice and habit, that, 
with these results meeting our obser- 
vation in every quarter, we continue 
to make as great a distinction in the 
physical education of the two sexes in 
early life, as if they belonged to dif- 
ferent orders of beings, and were con- 
structed on such opposite principles, 
that what was to benefit the one 
must necessarily hurt the other. It is 
true that there are cases of disease in 
which the use of stays may be bene- 
ficially resorted to ;. but so far from 
sanctioning their general employment, 
such cases arc sufficient to prove that, 
like every other remedy, they ought 
to be used only under the direction of 
the medical attendant. 

Spinal deformity may arise either 
from habitual indulgence in a vicious 
posture, such as is occasionally con- 
tracted in writing or drawing, or 
from weakness of the muscles caused 
by deficient exercise, the use of stays, 
&c. In the former case, the spinal 
column, being bent to' one side, retains 
for hours at a time in a state of tension 
the muscles of the opposite side, which 
thus seem to become elongated, and are 
unable to contract with sufficient power 
to hold the spinal column straightwhen 
an erect posture is attempted to be 
resumed. When the cause of the de- 
formity lies in the general weakness 
of the muscles, the determination of 
the leaning to one side or the other is 
usually dependent on the habitual em- 
ployment of the girl. In both cases the 
result is equally to be deplored ; and I 
make this earnest appeal to mothers, 
because, in truth, it is they who are re- 
sponsible to both God and man for any 
suffering entailed upon their children 
from this cause. They are the guides 
to whom their daughters look up with 
deference and respect, and if they ne- 
glect their trust, evil cannot fail to 
result. To mothers I would say, — 
Listen to the clear-sighted evidence of 
one of your own sex, whose worth and 
talenttf entitle her opinions and judg- 
ment to have weight with you, and 
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who writes only to do good. " We 
are now soinach accustomed to see 
delicate women/' remarks Madame 
Necker de Saussure, "that, from want 
of good models, the ideal of a good 
figure has altogether disappeared ftrom 
the imaginations of many. What 
features do we boast of in romance ? 
Is it a dazzling freshness, or the 
graceful elasticity and vivacity of 
youth ? ' No, it is a fragile and airy 
form, a sylph-like figure, an interest- 
ing paleness occasionally relieved by 
a tinge of carnation ; it is an ex- 
pressive look softly shaded by melan- 
choly. But the mbst of these indicationt 
are precisely t?u>se of feeble health. Ex- 
treme delicacy of form, a colour which 
comes and goes, and a languor of ex- 
pression, forbode nothing good for the 
future mother or wife, called upon 
perhaps to aid her husband in adver- 
sity. And yet, in the meantime, pic- 
tures of this kind fascinate the ima- 
gination of a young girl and even of a 
mother, and make them afraid of in- 
juring charms so seductive. One 
young person will not eat from the 
fear of becoming too stout, another 
will not walk l^t her foot should be- 
come too large. What miserable 
folly!" 

" We have no wish to form Clo- 
rindas or stately Amazons ; assuredly 
not ; but the opposite extreme into 
which women have lately fallen, shews 
that the sex has degenerated. Thiscom- 
plaint is heard everywhere, in Eng- 
land, in Switzerland, and even in 
America, more than any where else. 
The victims of maternity multiply 
daily, youthful widowers often afflict 
our sight. Physicians often forbid 
mothers from nursing, so much would 
it weaken both them and their nurs- 
lings. Numerous orthopedic (or de- 
formity-correcting) establishments, sad 
and uncertain remedies for a defec- 
tive education, are evidences of its 
fatal consequences. How does it hap- 
pen that in an age remarkable for 
the progress of medical science, the 
application of hygiene to woman 
should be so much in arrear, — ^to that 
half of the human family on whom the 
health of the whole race essentially 



depends? To her will be due the 
existence of a healthy-, active, and 
vigorous generation, or of one tiiat is 
soft, vacillating, enervated, and sub- 
ject to the empire of excessive nervous 
susceptibility, such as characterises so 
many women of the present day." 

" In towns, especially, physical in- 
action and inability have deplorable 
effects. Much is believed to be done 
when the young girls are taken out to 
walk in fine weather. But what 
elasticity, I ask, can a monotonous 
march give them when they are com- 
pelled to keep themselves erect, to 
keep a guard on their expression, 
to take care of their clothes, and to 
speak very low ? The blood is 
scarcely sufficiently accelerated by it , 
to diffuse any heat through their ! 
limbs. The muscles of the arms, the ! 
shoulders, and the loins, remain in- 
active ; thoee muscles wUch are so ne- 
cessary in uniting the bones together, 
and preventing them from yielding, 
an'd which, by their fne play, support 
and maintain the spinal column in its 
proper position ; tiiese very muscles | 
receive no increase of strength from 
exercise ; the spine, left to its natural ' 
flexibility, yields under the weight of 
the hand and arms, and becomes i 
curved in its weakest part." * 

Were there any real difficulty in de- I 
termining the best means of develop- 
ing the body and preventing defor- 
mity, even the comparison of savage 
with civilized man would at once re- ' 
move it. Dr Henry Marshall, in his 
excellent work On the IhUutingj th^^ 
Dieeharging^ and the Penaioning of SoU 
diertf states, that " lateral curvature | 
of the spine is intimately connected ! 
with civilize4 life. In the male sex, I 
it occurs more frequently among boys i 
who study very closely, clerks, and | 
persons who exercise sedentary trades, i 
The agricultural peasant is seldom 
affected with it, and the tribes of people 
commonly denominated savage perhetj>f 
nrver. I have had good opportunities 
of obser%'ing the form of the natives of I 

• Madame Necker deSauMorcsupnEdu- ' 
cation Progressive, &c. Vol. iii*, p. 168. j 
Paris, 1888. 
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India, and of the Malay Islandsi and I 
do not recollect having seen a single 
case of this deformity unong them." 
P. 21. Dr Marshall's testimony is 
strongly supported by an intelligent 
old author, who, in describing the 
Caribs two centuries ago, says, in a 
tone of regret, " They do not swaddle 
their infants, but leave them to tumble 
about at liberty in their little ham- 
mocks, or on beds of leaves spread on 
the eartii in a corner of their huts ; 
and KBVEBTHELESS their limhi do not 
beeofne crooJatd, and tkeir whole body u 
ptufeeiUf weU madeJ*^ And again : ^* Al- 
though tAe Kule crecUurea are left to 
roll about 4>n the ground in a state of 
nudity i they NBVSBTHELBS8 grow mar- 
veUoutiy weU, and most of them become 
so robust as to be able to walk without 
support at six months old." * 

The naivete of this expression of 
surprise at the little Caribs growing 
marveUoualy wM with the assistance of 
Nature alone, and without the use of 
stays and bandages imported from 
Surope, is extremely amusing, and 
shews to what extent prejudice an4 
custom, once established, will continue 
to prevail, even where we have be- 
fore our eyes the strongest evidence of 
their being hurtful. This worthy 
writer seems never to have allowed 
the thought to enter his head, that the 
Europeans prodtteed the deformity by 
means of swaddling and bandages, and 
that the Caribs escaped it, simply by 
avoiding its causes, and giving liberty 
to both limbs and trunk of the body. 

It is mentioned of the Araucanian 
Indians by a modem traveller, that 
" the children are never swaddled nor 
their bodies confined by any tight 
clothing." " They are allowed to 
crawl about nearly naked until they 
can vralk." ** To the loose clothing 
which tile children wear from their 
infancy, may doubtless be attributed 
the total absence of deformity among 
the Indians.*'! 



* Histoire Naturelle et Morale des Isles 
Antilles. Rotterdam, 1658.' 

f Stevensoo's Narrative of a Twenty 
TearsP Refltdenee in South America, vol. i., 
pp. 9, 10. 



But there is another important con- 
sequence of excessive tasking of the 
mind, confinement within doors, and 
neglect of proper exercise in the open 
air, to which the attention of all 
mothers oi^ht to be earnestly di- 
rected. I allude to the delicacy and 
lowered tone of the general health so 
graphically described by Madame 
Necker de Saussure, and which fre- 
quently assumes so many of the fea- 
tures of increased refinement as to be 
considered and hailed by the unre- 
flecting mother as a new charm added 
to her daughter's former attractions. 
But too often this ** interesting 
paleness," <'sylph-like form," and ^'ex- 
pression tinged with melancholy," 
are only the harbingers of a deep- 
seated and insidious disease, which is 
destined to destroy the mother's fond- 
est hopes when excited to ihe utmost 
pitch. The same indications are often 
the first clear evidences of an infir- 
mity of constitution which becomes, in 
its turn, the source of many evils, and 
which Mr Hare has shewn to precede, 
in most cases, the actual occurrence of 
spinal deformity in youth. In this 
sense, Mr Hare justly enough coneiders 
the impaired health as the first stage of 
the spinal disease^ and affirms that the 
same amount of physical confinement 
would not be sufficient to produce the 
deformity if the general health re- 
mained unbroken.* In this view I 
entirely concur ; and it affords a 
double reason for putting an end to 
the present system of excessive con- 
finement and mental cultivation, 
which, there can be no doubt, fre- 
quently induces that form of impaired 
health which Sir James Clark has 
shewn to be so favourable to the pro- 
duction of tuberculous consumption, 
and which, when confirmed, is scarcely 
susceptible of cure.f 

The evils of confinement are well 
illustrated by the contrast presented 
in the following example given by M. 
Fourcault. The general hospital of 

« Hare on Spinal Diseases. London, 
1838. 

t Sir James Clark on Consumption and 

Scrofula. 
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Lille, he tells us, contains a consider- 
able number of poor children aban- 
doned to the charity of the public. 
The children, after having been roared 
in the country, are transferred to the 
town when considered old enough to 
work. The girls, however, are con- 
fined to the hospital, and spend the 
day engaged in needlework or other 
feminine employments which exercise 
only the fingers and hands ; while the 
boys are for the most part bound to 
trades in the town. In consequence 
of this difference of treatment the boys 
in general become healthy and robust, 
and lose in a great measure their ori- 
ginal tendency to scrofulous disease ; 
while, under the influence of a seden- 
tary life, the girls soon grow pale and 
chlorotic, and, with few exceptions, 
fall early victims to some form of 
8crofula.f 

•The next rule for the regulation of 
exercise is, that it should always be 
proportioned in amount to the age, 
strength^ state of the constitution ^ and 
former habits of the individuaL 
From overlooking this condition, 
it is usual for persons of an indo- 
lent or sedentary habit to tell the 
physician, when he urges upon them 
the necessity of exercise, that even a 
short walk fatigues them so much as 
to render them unfit for everything 
for some days afterwards, and that 
they are never so well as when allowed 
to remain in the house. But if, in per- 
fect reliance on the regularity of the 
Creator's laws, we seek out the cause 
of this apparent exception, we shall 
almost uniformly find, that, instead of 
beginning with a degree of exertion 
proportioned to the weakened state of 
the system, such persons have (under 
the notion that it was not worth while 
to go out for a short time) forced their 
muscles, already weakened by inacti- 
vity and confinement, to perform a 
walk to which only regularly exercised 
muscles were adequate. The amount 
of exertion which is always followed 
by exhaustion is thus^ through mereim- 

* Causes Genorales dee Maladies Chro< 
niques, p. 41. 



patience and ignorance, substituted for 
that lesser degree which always gives 
strength ; and because the former is 
followed by headacb and debility, it is 
argued that the^ latter also must be 
prejudicial ! Many sensible people 
delude themselves by such puerile 
plausibilities as this ; and it is only 
by the diffusion of knowledge of the 
laws of exercise as part of a useful 
education, that individuals can be en- 
abled to avoid BQch mistakes. This, 
however, will be made more clear by 
the following considerations : — 

When any living part is called into 
activity, the processes of waste and 
renovation, which are incessantly go- 
ing on in every part of the body, pro- 
ceed with greater rapidity, and in due 
proportion to each other. At the 
same time the vessels and nerves be- 
come excited to a higher action, and 
the supply of arterial or nutritive 
blood and of nervous energy becomes 
greater. When the active exercise 
ceases, the excitement thus given to 
the vital functions subsides, and the 
vessels and nerves return at length to 
their original state. 

If the exercise be resumed frequent- 
ly and at moderate intervals, the in- 
creased action of the blood-vessels and 
nerves becomes more permanent, and 
does not sink to the same low degree 
as formerly ; nutrition rather exceeds 
waste^ and the part consequently gains 
in sisCf vigour J and aetivitt/. But if the 
exercise be resumed too often, or be 
carried too far, so as to fatigue and 
exhaust the vital powers of the part, 
the results become reversed ; waste 
then exceeds nutrition, and a LOSS of 
volume and of power takes place, accom- 
panied with a painful sense of exhaus- 
tion and fktigue. When, on the other 
hand, exercise is altogether retrained 
from, the vital functions decay from 
the want of their requisite stimulus ; 
little blood is sent to the part, and nu- 
trition and strength fail in equal pro- 
portion. A limb which has been long 
in disuse becomes weak and shrivelled 
from this cause, and its muscles pre- 
sentan unusual paleness and flabbiness, 
strongly contrasting with the florid 
redness and rigid fulness of the muscles 
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of a well-exerciBed limb. It is solely 
because the left hand is less exercised 
than the right, that the muscles of the 
right arm and hand excel those of the 
left in bulk and strength. In left- 
banded persons the reverse is ^he case. 

Even sensation gives faithful notice 
of these changes, and therefore serves 
as a guide to the amount of exercise. 
When muscular employment is ne- 
glected, the body becomes weak, slug- 
gish, and unfit for powerful efforts, 
and all the functions languish. When 
exercise is taken regularly -and in due 
proportion, a grateful sense of activity 
and comfort prevails, and we feel our- 
selves fit for every duty, both mental 
and bodily. Lastly, when we are sub- 
jected to excessive exertiop, a painful 
sense of weariness and exhaustion en- 
sues, which is not relieved by rest, and 
which for a long time prevents sleep. 
A person who has greatly over-fa- 
tigued himself in walking, for example, 
is feeble and restless ; and, on lying 
down, either cannot sleep at all, and 
rises in the morning weak in body and 
languid in mind ; or has uneasy and 
disturbed sleep till the exhaustion is 
partially recovered from, after which 
he may enjoy -sound and refreshing 
repose. The cause of the inability to 
sleep is exhaustion of the nervous 
energy. The movements of respira- 
tion are independent of the will, and 
spring from the nervous stimulusissued 
by the medulla oblongata or superior 
portion of the spinal cord. But in 
cases of excessive fatigue the medulla 
" partakes of the general exhaustion, 
and cannot maintain the respiration 
without assistance from voluntary ef- 
forts. Hence the feeling of oppression, 
and the frequent sighing which banish 
all repose ; or if sleep do ensue it is 
disturbed by startings and fearful 
dreamsy occasioned by the painful sen- 
sation of imperfect breathing."* In 
such cases sleep is frequently produced 
by the exhibition of stimulants, .which 
impart an lurtificial strength, and thus 
afford the nervous system iim» to r<^- 
cruit. 

The vital action of ^ miiacles m^ 

• Aee VitiiNW* IMac^M of 
Sdedp»p* 90. 



of the nerves is dependent upon the 
normal constitution and arrangement 
of the moleeules which compose their 
tissues, and any derangement of these 
is necessarily followed by derange- 
ment of healthy action. In the ani- 
mal organism the nerves and muscles, 
as has already been explained, are so 
mutually dependent, and so intimately 
associated together, that the action of 
the one necessarily involves the action 
of the other. The muscle requires the 
nerve for the conveyance of its stimu- 
lus, and the nerve requires the muscle 
for the perfbrmance of the mandates 
which it transmits. But disturbance 
of the normal molecular condition in 
the muscle or in the nerve interferes 
with functional efficiency, and in ex- 
treme cases acts so powerfully that 
the nerve becomes totally incapable of 
transmitting a stimulus, and the muscle 
of acting in obedience to it. AU vital 
action is accompuiied by a molecular 
change ; and continued action, or the 
sum of a number of minor actions, 
therefore produces an accumulating 
quantity of molecular changes. In the 
present state of science we- are unable 
to make these changes in the nerve 
physically visible, but we possess in 
galvanism and electricity a means of 
demcmstcating their reidity. With 
the microscope we can detect no change 
in the filament which is conveying a 
mandate, but we perceive that a nerve, 
through which a number of discharges 
of galvanism or electricity has passed, 
ceases to be able to convey a stimulus 
to a muscle. A change has taken 
place in its molecular condition, and 
this change has enfeebled or destroyed 
its vital action. From the state of 
inefficiency so produced it recovers 
by repose, and again acquires the 
power of exciting the musfcle to con- 
traction. In like manner the mwele 
is dependent on its molecular condi- 
tion for its power of action . Excessive 
exercise alters this condition, thereby 
weakening its eentraf tile power, and 
producing ezhaostion of the museolar 
force. The reality of tbiB molecular 
change is apparent in the softened tis- 
sue of a muscle through which a pro- 
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longed stream of galvanism has been 
conducted, or which has undergone 
much fatigue in the living body. Prom 
this exhausted state the muscle, like the 
nerve, recovers by repose ; for which 
a shorter or longer time is necessary, 
according to the amount of fatigue 
undergone, and the previous condition 
of the nervous and muscular tissues. 
The vital powers of a nerve or muscle 
are much more speedily exhausted in 
a weakly ill-nourished individual, than 
in one who is strong and well-fed. 
This well-known truth has been ex- 
perimentally proved ; the muscular 
irritability of ill-fed animals very soon 
disappearing, and their muscles refus- 
ing to obey the galvanic stimulus. 
But the molecular condition, and con- 
sequently the contractile power, of a 
muscle, is dependent on the flow of 
blood, as well as on the nervous stimu- 
lus ; for the ligature of the blood-ves- 
sels destroys muscular action equally 
with the section of the nerve. In both 
cases the nutrition of the muscle suf- 
fers ; it becomes pale and flabby, and 
wastes away. There is reason to be- 
lieve, moreover, that the molecular con- 
dition of the nerves and muscles in 
the warm-blooded animals is intimately 
connected with the normal tempera- 
ture of their bodies, as a variation of 
a few degrees above or below this 
point seriously affects nervous and 
muscular action ; * and herein, it 
would appear, lies one important rea- 
son why Nature has so decidedly fixed 
the degree of the animal heat. In 
cold-blooded animals the same vital 
laws do not apply ; for we find that 
they may undergo changes of tem- 
perature which would speedily prove 
fatal to the higher animals. Fishes 
may even be frozen so hard that theyv 
-may be split with a hatchet, and yet 
can retain vitality. 

The foregoing remarks have been 
made with the view of attaching some 
definite meaning to the expressions 
" muscular and nervous energy ; '^ to 
shew that they represent a peculiar 
and material condition of the muscu- 
lar and nervous tissues, and to explain 

* See Valentin's Lehrbuch, vol. ii., p* 68. 



that fatigue and exhaustion are not 
dependent simply on the amount of 
work that has been performed, bat are 
also intimately connected with the 
condition of the working tissues. Fa- 
tigue which does not overstep the re- 
novating powers of repose and nutri- 
tion may be permanently supported; 
whereas one day's excessive fatigue 
from passing this bound may so alter 
the molecular condition of the nervous 
and muscular tissues, that weeks of re- 
pose may be necessary to restore them 
to their normal condition. Indeed it 
is not an unusual occurrence for death 
to follow some great exertion in weak- 
ened states of the system. Valentin 
has remarked that muscular irrita- 
bility is exhausted in a quicker ratio 
during the first periods of exercise 
than during the later, and we see this 
daily exemplified in the amount of 
labour which muscles are capable of 
undergoing long after the first ebulli- 
tion of delight in muscular motion 
has passed away. The power of en- 
during fatigue varies remarkably in 
different individuals, and is either 
congenital or acquired. The congeni- 
tal power depends on some peculiarity 
of molecular arrangement which we 
include in what is vaguely called 
" temperament," while the acquired 
power is connected with the greater 
ease with which nutrition keeps up or 
restores the working molecular condi- 
tion according to physiological laws 
which have already been explained. 

It remains to be observed, that ex- 
cessive exercise, besides exhausting 
in this way the nervous and muscular 
energy, likewise alters the constitution 
of the blood itself. This is sufficiently 
proved by its fluid state in animals 
that have been hunted to death, and 
by the rapidity with which in such 
cases the body passes into putridity. 
In cases of extreme fatigue the powers 
of nutrition are necessarily impaired ; 
and accordingly, with a much less de- 
gree of these morbid alterations, the 
vital metamorphoses cease to be nor- 
mally performed, the animal tempera- 
ture falls, and disease becomes immi- 
nent. The analogous changes produced 
in the blood of individuals who have 
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undergone much muscular fatigue, to- 
gether with the concomitant nervous 
exhaustion, afford an ample explana- 
tion why soldiers and others worn out 
with prolonged marches rarely recover 
from attacks of fever. 

In health the action of the muscles 
is performed with so little fatigue, 
that we are apt to overlook or under- 
value the amount of labour they are 
in the habit of performing. The 
muscles of the lower extremities of a 
healthy man will carry his body, 
weighing perhaps from 150 to 2001b., 
a distance of thirty miles, for several 
days in succession, without any great 
fatigue. The amount of work which 
is thus performed will be properly 
appreciated by any one who will carry 
on his shoulders a weight equal to that 
of himself even a single mile. The 
power of the muscles is in a great de- 
gree dependent upon training or on 
habit, and man, as a muscular machine, 
is capable of undergoing an amount of 
work that at first sight seems almost 
impossible. " Captain Head," says Mr 
Darwin, " has described the wonderful 
loads which the ^apires' (miners of 
Chili), truly beasts of burden, carry 
up from the deepest mines. I confess 
I thought the account exaggerated ; so 
that I was glad to take an opportunity 
of weighing one of the loads, which I 
picked up by hazard. It required 
considerable exertion on my part, 
when standing directly over it, to lift 
it from the ground. The load was 
considered under weight when found 
to be 197 pounds. The apire had 
carried this up eighty perpendicular 
yards, — part of the way by a steep 
passage, but the greater part up 
notched poles, placed in a zigzag line 
up the shaft. According to the gene- 
ral regulation the apire is not allowed 
to halt for breath, except the mine is 
600 feet deep. The average load is 
considered as rather more than 200 
pounds ; and I have been assured that 
one of 300 pounds (twenty-two stones 
and a-half), by way of trial, has been 
brought up from the deepest mine ! 
At this time the apires were bringing 
I up the usual load tweWe times in a 
1 day ; that is, 2400 pdunds from eighty 



yards deep ; and they were employed 
in the interval in breaking and pick- 
ing ore. 

" These men, excepting from acci- 
dents, are healthy, and appear cheer- 
ful. Their bodies are not very mus- 
cular. They rarely eat meat once 
a-week, and never oftener, and then 
only the hard dry charqui (meat dried 
in the sun). Although with a know- 
ledge that the labour was voluntary, 
it was, nevertheless, quite revolting 
to see t\ie state in which tbey reached 
the mouth of the mine ; their bodies 
bent forward, leaning with their arms 
on the steps, their legs bowed, their 
muscles quivering, the perspiration 
streaming from their faces and their 
breasts, their nostrils distended, the 
corners of their mouth forcibly drawn 
back, and the expulsion of their breath 
most laborious. Each time they draw 
their breath, they utter an articulate 
cry of * ay-ay,' which ends in a sound 
rising from deep in the chest, but shrill 
like the note of a fife. After stagger- 
ing to the pile of ore, they emptied the 
*curpacho'; in two or three seconds 
recovering their breath, they wiped 
the sweat from their brows, and, appa- 
rently quite refreshed, descended the 
mine again at a quick pace. This ap- 
pears to me a wonderful instance of 
the amount of labour which habit, for 
it can be nothing else, will enable a 
man to endure."* 

The amount of labour is indeed won- 
derful, but there can be little doubt 
that it is excessive, and prejudicial to 
the health of the miners. Mr Darwin, 
it is true, says they are healthy, and 
apparently cheerful ; but he leaves us 
without any data to determine how 
long such work can be supported with- 
out the system giving way. That it 
does suffer, appears from what he says 
in another passage, when speaking of 
the mines of YaquU : " When we ar- 
rived at the mine, I was struck by the 
pale appearance of many of the men, 
and inquired from Mr Nixon concern- 
ing their condition."! This paUor, 

• Darwin's Journal of the Voyage of the 
Beagle, p. 3i0. 
■J Op. cit., p. 266. 
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in conjanction with the '' little mns- 
cnlar deyelopment of their bodiee/' 
shews that the work was out of pro- 
portion to the strength ; and we have 
little doubt that this view would be 
borne out by prolonged observation and 
correct statistical returns.* It is well 
known that under the Spanish rule 
the labour in the mines proved most 
fatal to the Indians. Excessive toil 
prevents the due nutrition of the body 
even when the food is of the most nu- 
tritious sort; but when hard labour 
and innutritious food are combined, 
the natural and inevitable result must 
be imperfect development of the body. 
Hisnce, in France, where the peasantry 
are poorly fed, agricultural labourers 
nre frequently seen with arms and legs 



* According to M. Laisn^* a man of ave- 
rage wei^t (66 kilogrammes, or 148 lb. 
aroirdupois) will carry in a perpendicular 
direction a load equal to hia own weight at 
the rate of 94*5 inches in the minute, during 
six hours as an ayerage day*8 work iAnnalea 
d^ Hygiene, April 1849, p. 31 8> He would 
thus raise 148 lb. 2882 feet in a day, or 
bring 1687 lb. flrom a depth of 80 yards — 
being about a third lees work than that 
done by the Chilian miner. If we rightly 
understand the extracts from Mr Mayhew's 
letters in the Morning Chronicle, given by 
Dr Carpenter in the appendix to his Essay 
on AleohoUe Liquors (p. 276), it would ap- 
pear that the coal-heayers on the Thames 
are capable of raising fax greater weights 
than even those mentioned by Mr Darwin. 
The sack of oooU, it is stated, weighs 238 lb., 
and is carried up from the ship's hold by a 
ladder 16 feet high. One man says, — " I 
have backed as many as sixty tons in a day 
since I took the pledge, and have done it 
without any iutoxioating drink with perfect 
ease to myself, and walked five miles to a 
temperance meeting afterwards.*' If this 
implies that the man carried 60 tons of coals 
up 16 feet of perpendicular height in the 
course of a day, it far surpasses the work 
done by the Chilian miner, which is equiva- 
lent to 16 tons raised 16 ftet. M* Loisiit's 
case would give 11} tms raised 16 feat. 
There must, however, be some ndsCake. 
Sixty tons contain 664 sadu of 288 lb. 
each, and, «iq>poaing the man to work 12 
hours a-day, he would have only about 1^ 
minute to get the sack placed on his shoul- 
ders, to carry it up the ladder, to lay it 
dovm and return — an amount of dtopatfli 
which appears impossiUe. 



remarkable for tenuity.* That this 
' poor muscular development is entirely 
due to the want of a just proportion \ 
between the food supplied and the 1 
work performed, appears from the 
fact that when the French peasant 
joins the army and receives a more 
nourishing diet, his muscular system 
becomes much more developed ; while 
the state of attenuation returns when 
he leaves the ranks and resumes his 
former hard work and poor fare. 
During the construction of the French 
railroads it was observed that the 
well-fed English labourers performed 
twice the amount of work done by 
their French companions — till the 
latter, by increasing the nutritive 
quality of their diet, greatly added to 
their working powers, f Elxcessive 
labour, therefore, cannot fail to prove 
detrimental to the well-being of the 
organisnf, altiiough life may bear up 
against it for a considerable time. 
7hat it is totally at variance with the 
dictates of physiology is shewn by the 
regularity with which in nature we 
find the instrument proportioned to 
the work it has to perform. Thus in 
birds, the pectoral muscles, which fre- 
quently keep the win£^ in unremitting 
motion for many hours in succession* 
are large and massy, while those which 
move Ihe legs are comparatively small. 



From this exposition of the effects 
of exercise in its different stages, it 
becomes easy to deduce rules appli- 1 
cable to all, for promoting the healthy | 
development of the muscular system, 
and to trace the errors by which indo- 
lent people are accustomed to main- 
tain that exercise is hurtful to their 
constitutions. The second stage of ex- 
ercise, or that in u/AteA, by its frequency, 
moderation, and regularity, nutrition 
and vigow are preterv€d at th«ir highest 
pitcht u </ course to be aimed at ; but 
the quantity of exercise which corre- 
sponds to it, must vary according to 

« De rinfluence Comparative du IMgime 
Animal, par E. Morchand, p. 19t. Tarls, 
1849. 

t Attules d»l^gldBe FuUltBe, Jfaomrj 
1851, p. 80. 
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the constitation and previooB habits 
of the indiyidual, as is well exempli- 
fied in training for pedestrian feats, 
for the ring, and for racing. The <m- 
sertion «kK2« hy many, that exercise hurts 
them^ ariaee entirely from overlooking 
tkit eireumetanee* 

A person, accustomed to daily acti- 
vity, will feel invigorated by a walk 
of four or five miles in the open air, 
whereas the same distance will weaken 
another who has not been in the habit 
of walking i^ all. But, instead of in- 
ferring from this, as is often done, that 
exercise in the open air is positively 
httrtfU to the latter, reason and expe- 
rience coincide in telling us, that he 
has erred only in over-tasking the 
powers of his system, and that to ac- 
quire strength and activity, he ought 
to have begun with one mile, and to 
have gradually extended his walk in 
proportion as the muscles became in- 
Yigorate4 by the increased nutrition 
consequent on well regulated exercise. 
A person recovering from fever begins 
by walking across his room perhaps 
ten times in a day, and gradually ex«> 
tends to twenty or thirty times, tUl he 
gains strength to go into the open air. 
On going o«t, a walk of ten minutes 
proves sufiicient for- him at first ; but 
by degrees his strength and flesh in- 
crease, and his exercise is prolcmged 
till he arrives at his usual standard. 
Such is tiie order of Nature ; but many 
sedentary people have no patience for 
such slow progress. When urged to 
take exercise, they grudge the trouble 
of going out for a short time, and 
think that, if a walk of half a mile 
does them good, one of a whole mile 
will do more ; and when they suffer 
from the ^or, they shelter their ig- 
norance under the general assumption 
that exercise does not agree with them ! 
And the same persons who argue thus 
would think themselves entitled to 
laugh at the Irishd(an, who, finding 
himself relieved by five pills taken at 
night, inferred that he would neces- 
sarily be cured if he took the whole 
boxful at once, and on doing so nar- 
rowly escaped with his life. 

Prom these principles it follows, 
^r»t, that, to be beneficial, exercise 



should always be proportioned to the 
strength and constitution, and not 
carried beyond the point, easily dis- 
coverable by experience, at which 
waste begins to exceed nutrition, and 
exhaustion to take the place of 
strength; seeondly^ that it should be 
regularly resumed after a sufficient 
interval of rest, in order to ensure 
the permanence of the healthy impulse 
given to the vital powers of the mus- 
cular system ; and, Icutly, that it is of 
the utmost consequence to join with it 
a mental and nervous stimulus. Those 
who go out only once in four or five 
days, are always at work, but never 
advancing: for the increased action 
induced by the previous exercise, has 
fully subsided long before the suc- 
ceeding effort is begun ; and, so far as 
increased nutrition, strength, and ap- 
titude for exertion axe concerned, no 
progress whatever is made. 

From the influence which muscular 
activity exercises upon the general 
circulation, and, also in increasing 
the waste from the system, it is evi- 
dent that the supply of nourishment 
ought at aU ages to hold a direct rela- 
tion to the activity of the mode of Hfe, 
particularly in youth, when fresh 
materials are required for growth, as 
well as to repair the waste caused by 
exercise. In strict conformity with 
this principle, the first effect of exer- 
cise, if properly regulated, is always 
to increase the appetite ; and hence in 
youth a quantity of food is both 
required and digested, which, at a 
more inactive period of life, would 
speedily oppress the system and dis- 
order the health. If this full supply 
of nourishment be denied, the devo* 
lopment of the bodily organs often 
receives a check which no subsequent 
treatment can remedy, and a founda- 
tion is laid for diseases of debility 
which afterwards embitter and endan- 
ger life. Prom pretty extensive in- 
quiry, I am satisfied that in boarding- 
schools, especially for females, this 
important principle is occasionsdly 
disregarded; while the conductors 
are without the least suspicion of the 
evil thoy are producing, and even 
take credit to themselves for checking 



118 



TIMES FOR EXERCISE. 



sensual appetites, and promoting tem- 
perance in eating as well as in drink- 
ing. They forget, or are ignorant, 
that the chlemical changes which the 
tissues of the body undergo for the 
support of vitality, are much greater 
in youth than in maturity, and that, 
consequently, a greater iJlowance of 
food is necessary in the former case 
than in the latter for the support 
of an equal weight of body. If we 
take the amount of carbonic acid given 
off by the lungs as a standard by which 
to judge of the amount of food re- 
quired, we find, from the calculations 
of Valentin, founded on the experi- 
ments of Andral and Gavarret, that 
for equal weights of body it ought to 
be one- third more between the ages of 
eight and fifteen than between thirty 
and forty .^ H. Nasse, too, calculates 
that a boy of six consumes, weight for 
weight, about one-third more than a 
male adult, and one-half more than a 
woman.f Conductors of boarding- 
schools should also remember that it 
is during the period of rapid growth 
that health most readily suffers from 
disregard of the physiological laws, 
and that if the diet be then insuffi- 
cient, the blood speedily becomes im- 
poverished. The ill-nourished muscles 
consequently become weak and atte- 
nuated, and their irritability or power 
of responding to a stimulus is dimi- 
nished. Hence their contractile power 
is readily exhausted, and they yield 
much sooner to the effects of a con- 
tinued strain. Herein lies one of the 
chief causes of spinal deformity. 
Youth, therefore, requires the best 
and most nutritious food, and such 
ought regularly to be provided. The 
infringement of this condition entails 
much misery upon our young manu- 
facturing population. Wasted by ex- 
cessive labour, long confinement, and 
miserable diet, the muscular system is 
stinted in growth and weakened in 
structure ; and the blood, impoverished 
by insufficiency of nourishing food 
and by a vitiated atmosphere, is no 

* Lehrbuch, vol. L, p. 688. 
t Wagner's Handworterbuch der Physio- 
logie, vol. ir., p. 102. 



longer capable of repairing the waste 
consequent upon exercise, or of afford- 
ing a healthy stimulus to the vessels 
and nerves which animate the muscles. 
Languor, debility, and exhaustion of 
mind, necessarily follow ; and the indi- 
vidual is left susceptible of no stimu- 
lus but that of ardent spirits or of 
excited and reckless passion. In 
health, consequently, activity and ap- 
petite are generally proportioned to 
each other, and those suffer most who 
attempt to combine the pleasures of 
appetite with bodily indolence. 

The next subject for consideration 
is the time* at which exercise should he 
taken, Thoffe who are in perfect health 
may engage in exercise at almost any 
hour, except immediately after a fuU 
meal ; but those who are not robust, 
ought to confine themselves within 
narrower limits. To a person in full 
vigour, a good walk in the country 
before breakfast may be highly bene- 
ficial and exhilarating; while to most 
invalids and delicate persons, it will 
prove more detrimental than useful, 
and will induce a sense of weariness 
which will spoil the pleasure of the 
whole day. To some, however, who 
have no appetite on rising, a short 
walk in the open air before breakfast 
proves very beneficial. All that is 
required is, that we should not pre- 
scribe morning exercise indiscrimi- 
nately, but only in the class of cases 
for Svhich it is adapted. From losing 
sight of this precaution, many per- 
sons, deceived by the current poetical 
praises of the freshness of morning, 
hurt themselves in summer by seeking 
health in untimely promenades. 

In order to prove beneficial, exer- 
cise must be resorted to only when the 
system is sufficiently vigorous to be 
able to meet it. In delicate constitu- 
tions, this is the case at the end of 
from two to four hours after a mode- 
rate meal, and consequently the fore- 
noon is the best time for them. If 
exercise be delayed till some degree of 
exhaustion from the want of food has 
occurred, it speedily dissipates instead 
of increasing the strength which re- 
mains, and impairs rather than pro- 



motes digestion. The result is quite 
natural ; for exercise of every kind 
causes increased action and waste in 
the organ, and if there be not mate- 
rials and vigour enough in the general 
system to keep up that action and 
supply the waste, nothing but increased 
debility can reasonably be expected. 

For the same reason, exercise imme- 
diately he/ore meals, unless of a very 
gentle description, is injurious, and an 
interval of rest ought always to inter- 
vene. Muscular action causes an afflux 
of blood and nervous energy to the 
surface and extremities, and if food 
be swallowed whenever the activity 
ceases, and before time has been 
allowed for a different distribution of 
the vital powers to take place, the 
stomach is taken at disadvantage, and 
from want of the necessary action in 
its vessels and nerves, is unable to 
carry on digestion with success. This 
is very obviously the case where the 
exercise has been severe or protracted, 
and the consequence is so well known, 
that it is an invariable rule in the 
management of horses, never to feed 
them immediately after work, but 
always to allow them an interval of 
rest proportioned to the previous 
labour. '* Eat not," therefore, " until 
you be fully reduced to that temper 
and moderate heat as when you began, 
and when the spirits are retired to 
their proper stations."* Even in- 
stinct would lead to this conduct, for 
appetite revives after repose. 

Active exercise ought to be equally 
avoided immediately after a. heavy 
meal. In such circumstances, the 
functions of the digestive organs are 
in the highest state of activity ; and 
if the muscular system be then called 
into considerable action, the with- 
drawal of the vital stimuli of the 
blood and nervous influence from the 
stomach to the extremities, is sufficient 
almost to stop the digestive process. 
This is no supposition, but demon- 
strated fact; and, accordingly, there 
is a natural and marked aversion to 
active pursuits after a full meal. In 
a dog which had hunted for an hour 

* Maynwaringe, p. 14. 



or two directly after eating, digestion 
was found on dissection to have 
scarcely begun ; while in another dog, 
fed at the same time, and' left at home, 
digestion was nearly completed. 

A mere stroll which requires no 
exertion, and does not fatigue, will 
not be injurious before or after eat- 
ing, but, on the contrary, may under 
certain circumstances be beneficial, as 
tending to break an engrossing train 
of thought which would have proved 
detrimental to digestion. Beyond this 
limit, however, exercise is at such 
times hurtful. All, therefore, whose 
object is to improve or preserve health, 
and whose occupations are in their 
own power, should arrange these so as 
to observe faithfully this important 
law, for they will otherwise deprive 
themselves of most of the benefits 
resulting from exercise. 

When we know that we shall be 
forced to exertion soon after eating, 
we ought to make a very moderate 
meal, in order to avoid setting the 
stomach and muscles at variance with 
each other, and exciting feverish dis- 
turbance. In travelling by a stage- 
coach or railway, where little repose 
is allowed, this precaution is inva- 
luable. If we eat heartily as appetite 
suggests, and then enter the coach, 
restlessness, flushing, and fatigue, are 
inevitable; whereas, by eating spar- 
ingly, the journey may be continued 
for two or three days and nights, with 
less weariness than is felt during one- 
fourth of the time under full feeding. 
I observed this when travelling as an 
invalid on rather low diet, and Was 
surprised to find myself less fatigued 
at the end of seventy-two hours, than 
I had previously been when in health 
and living fully, after half such a 
journey ; and I have heard the same 
remark made by others, also from 
experience. In such cases, however, 
the confined air of the carriage, by 
checking the insensi^ble action of the 
skifi and impeding the aeration of the 
blood * must influence digestion, and 
is thus not without efifect in producing 
the unpleasant results ; accordingly, 

• See chapter xi. of the present work. 
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we find that travellers in an open car- 
riage do not suffer the same amount of 
inconvenience from a hasty meal. But 
for fiill information on this and other 
practical questions connected with diet 
and digestion, I must refer the reader 
to my separate work, in which they 
are discussed in detail.^ 

It is the custom in many families 
and schools, apparently for the pur- 
pose of saving time, to take young 
people out to walk about the close of 
the day, because there is not light 
enough to do any thing in the house. 
Nothing can be more injudicious than 
this plan-^for, in the first place, txtr- 
cue once a^day is very inaujUtcient for the 
young , and even supposing that it were 
.enough, the air is then more loaded 
with moisture, colder, and propor- 
tionally more unhealthy, than at any 
other time ; and, secondly, the absence 
of the beneficial stimulus of the solar 
light, diminishes not a little its invi- 
gorating influence. Consequently, for 
those who are so little out of doors as 
the inmates of boarding-schools and 
children living in towns, and who are 
all at the period of growth, tJte very 
best times of the day should be chosen for 
exercise, particularly as in-door occupa- 
tions are, after nightfall, more in ac- 
cordance with the order of nature. 
In large cities it is desirable that the 
walk should be taken towards the 
quarter whence the wind is blowing, 
so as to escape as much as possible the 
smoke of the town, which corrupts the 
air, and proves irritating to delicate 
lungs. It is principally on account 
of ike smoke that many individuals 
with delicate chests, who enjoy good 
health in the country, cannot remain 
in a large town without suffering from 
bronchitic attacks ; and as it is gene- 
rally towards the close of the day that 
the cloud of smoke hangs most densely 
over the city, walking at this time 
should be studiously avoided by all 
who are liable to pulmonary attacks. 
Invalids should choose their residen*be 
■ at that end of the town which is first 
reached by the prevailing winds, so as 

* The Physiology of Digestion, &c., 9th 
edit., chapters viii. to xiii. 



'to eijoy the greatest amount of pure 
air. The prevalence of west winds in 
Britain is doubtless the chief reason 
why the west-end has become the 
fashionable quarter of cities. 

By devoting part of the forenoon to 
exercise, another obvious advantage is 
gained. If the weather prove unfa- 
vourable at an early hour, it may 
cleeu: up in time to admit of going out 
later in the day ; whereas, if the after- 
noon alone be allotted to exercise, and 
the weather then prove bad, the day 
is altogether lost. In winter, indeed, 
it is not unusual for girls to be thus 
confined from Sunday to Sunday, 
simply because the weather is rainy at 
the regular hour of going out. When 
the muscular system is duly exercised 
in the open air early in the day, the 
power of mental application iB consi- 
derably increased ; while, by delaying 
till late, the efficiency of the whole 
previous mental labour is diminished 
by the restless craving for motion 
which is evinced by young people, and 
which, when unsatisfied, distracts at- 
tention, and leads to idleness in school. 
It would be well to copy in this re- 
spect the practice adopted in the in- 
fant schools, where the children are 
turned out to play for a few minutes, 
as soon as the wandering of mind and 
restlessness of body indicate that the 
one has been too much and the other 
too little exerted. After such an in- 
terval, work again goes briskly on, 
and every one is alive. For these 
reasons I cannot too strongly oondemD 
the system still pursued even in our 
best schools, of confining the young 
during the whole day at lessons, or 
preparations for lessons, with the ex- 
ception of only one hour, or an hour 
and a half, of intermission. I am ac- 
quainted with an excellent and very 
large school of this kind where the 
boys are allowed only an hour and a 
half for play, and in this the dinner 
time is included ! By way of making 
the most of every moment, the boys 
are led out to play at foot-ball the in- 
stant dinner is swallowed. This is 
well meant, as is proved by the mas- 
ters sharing in the play ; but a more 
irrational method could not be devised. 
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Three hours at least ought to he spent 
in the open air daily, and five hours 
would be still better — joined, of course, 
to useful occupation. 

The difetefM hinds oftxwdu fall now 
to be considered. The object being to 
employ all the muscles of the boidy, 
exercise should be offcen yaried, and 
always adapted to the peculiaHties 
of individuals. Speaking generally, 
uKxlking agrees well with every body ; 
but as it brings into play chiefly the 
lower limbs and the muscles of the 
loins, and- affords little scope for the 
play of tiie arms and muscles of the 
che0t, it is insufficient of itself to con- 
stitute adequate exercise. Hence the 
advantage of combining with it move- 
ments performed by the upper half of 
the body, as in rowing a boat, fencing, 
shuttlecock, and many other useful 
sports. Such exercises have the addi- 
tional advantage of animating the 
mind, and, by increasing the nervous 
stimulus, making exertion easy, plea- 
sant, and invigorating. Nature, in- 
deed, has shewn her intention that the 
upper part of the body should always 
partake in the exercise of the lower, 
by rendering it impossible for us even 
to walk gracefully without the arms 
keeping time, as it were, with the 
movements of the legs. 

Active ^ay, running,- leap-frog, 
foot-bail, cricket, gardening, ^and pe- 
destrian, botanicsd, and geological ex- 
cursions, combine in their results all 
the advantages which well-conducted 
exercise is capable of yielding ; and 
the last are much resorted to in the 
German seminaries, for the purpose of 
developing the mental and bodily 
powers. On the Continent generally, 
more attention is paid to physical 
health and development in the educa- 
tion of the young than with us ; and 
in many institutions a regular system 
of useful manual occupation is substi- 
tuted for mere play, and with decided 
advantage. For not only is the phy- 
sical organism thereby strengthened 
and developed, but the mental energy 
\ and dignity of character are increased, 
j and the mind becomes better fitted for 
' independent action. Among the an- 



cients the training and invigoration of 
the body formed a leading object in 
education ; but physical strength hav- 
ing become of less importance in war 
since the invention of gunpowder, the 
moderns have too generally restricted 
their attention to the direct improve- 
ment of the mind. 

In summer, walking excursions to 
Wales and the Highlands of Scotland 
are common among, the youth of our 
cities, and when pr(^rtioned in ex- 
tent to the constitution and previous 
habits of the individual, nothing can 
be more advantageous and delightfU. 
But not a season passes in which 
health ia not sacrifibed and life lost by 
young men imprudently exceeding 
their natural powers, and undertaking 
journeys for which they are totally un- 
fit. It is no unusual thing for youths, 
still weak from rapid growth, and per- 
haps accustomed to the desk, to set out 
in high spirits at the rate of twenty- 
five or thirty miles a-day, on a walk- 
ing excursion, and (from carrying 
exeirise, for days in succession, to the 
third degree, or that in which watte 
exceeds nutrition) to come home so much 
worn out and debilitated that they 
never recover. A like fate often be- 
falls students of the natural sciences, 
as a result of the annual geological or 
botanical tour. The professor or 
teacher, himself probably of robust 
frame, and able from constitutional 
aptitude or training to undergo much 
fatigue, too often regulates the day's 
work more in accordance with his 
own wishes and capabilities than with 
the strength of his companions, forget- 
ful that the amount of exercise which 
he can undergo with benefit may prove 
permanently injurious to their imma- 
ture constitutions. Ghossat's experi- 
ments have demonstrated that the che- 
mical changes of destructive assimila- 
tion (as Dr Prout has termed the con- 
version of the animal tissues into the 
various excretions) go on much more 
rapidly in young than in adult ani- 
mals. Hence the former, if exposed 
to starvation, and, we may analogically 
suppose, to hard work, are much sooner 
reduced than the latter. Thus, young 
turtle-doves were found by Chossat to 
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die after 3*07 days' starvation, losing 
daily '081, or nearly 1- 12th, of their 
original weight ; while the mature 
birds supported life during 13' 36 days' 
starvation, losing daily only '035, or 
about l-28tb, of their original weight. 
All vital action is dependent on a due 
supply of blood, and the amount of 
work which the muscles are capable of 
performing is therefore dependent on 
the quantity and quality of the blood 
supplied to them. A strong man is 
speedily reduced to weakness by a 
copious bleeding; and chemical exa- 
mination shews that the blood in youth 
and in females is more watery than 
that of a male adult, and approaches 
in constitution to that of a man who 
has been largely bled. Experience, ac- 
cordingly, proves that adults may lose 
comparatively much more blood than 
growing youths without suffering per- 
manent injury, because not only are 
the solid materials of their blood more 
abundant, but its fibrin, on which the 
nutrition of the muscles eminently de- 
pends, is in them firmer and denser, 
and offers greater resistance to the de- 
composing effects of chemical agents, 
such as oxygen. 

These facts serve to explain why 
young soldiers, whose growth is 
scarcely finished, die in great numbers 
when exposed to long and heavy 
marches, particularly when food is at 
the same time scanty. Violent exer- 
cise is not less pernicious, and, as Dr 
Johnson well remarks, ^' it did great 
harm even when nations were more in 
a state of nature than they now are. 
Galen, in his discourse on Thrasybu- 
lus, inveighs against the athletic prac- 
tices of the gymnasium. A smart 
walk of a mile is to a valetudinarian 
what a furious wrestle would be to an 
athletic. If we trace those dreadful 
aneurismal affections of the heart and 
arteries in early life, we shall find 
their origins in violent exercise or 
sudden over-exertion, in nine cases 
out of ten, where age and ossification 
are not concerned." * Even a single 
day of excessive fatigue will sometimes 

* Jobnton on Derangement of the Liver, 
&c., p. 129. 



suffice to interrupt growth and produce 
permanent bad health ; and I know one 
instance of a strong young man, who 
brought on a severe illness and per- 
manent debility, by eudden return to 
hard exercise for a single day, al- 
though, some years before, he had been 
accustomed to every species of muscu- 
lar exertion in running, leaping, and 
swimming. Many young men hurry 
on the prematUre development of con- 
sumption by excessive fatig^ue during 
the shooting season, in cases where, by 
prudent management, they might have 
escaped it for years, if not altogether. 
The principle already laid down, of 
not exceeding the point at which exer- 
€186 promotes nutrition and irtcrease* 
strength, will serve as a safe guide on 
all occasions, and indicate the rate at 
which it may be extended. Old sports- 
men know the rule by experience, and 
generally prepare themselves for the 
moors by several weeks of previous 
training. The science and judgment 
which fox-hunters display in prepar- 
ing their horses for exertions in cours- 
ing are well known, and might be still 
more usefully applied by their riders 
to the training of their own families. 
The whole method is based upon 
tolerably sound physiological princi- 
ples. ** The very best food," says a 
writer evidently familiar with the sub- 
ject — *' that which contains the greatest 
quantity of nutriment in the smallest 
space — is supplied to the racer with 
an unsparing hand ; ' Get as much 
into him as possible ' is the trainer's 
maxim, and inasmuch as the horse is 
thus abundantly supplied with the 
choicest aliment, his exercise must be 
commensurate in a corresponding de- 
gree, or disease will ensue in a very short 
time. It will be easily perceived that 
abundance of the choicest food is cal- 
culated to increase the muscle and to 
produce fat also; the former being 
conducive to strength, the latter to 
sluggishness. The animal is divested 
of the latter by exercise, by that 
exudation called perspiration ; he 
is * sweated ' periodically, is thickly 
clad, and forced to continue a gallop 
perhaps of three miles; he is then 
stripped, the perspiration scraped off) 
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he is rubbed dry and taken home ; or 
in other words, the animals food pro- 
duces fat, his exercise sweats it away ; 
his muscle is thus rendered hard, large, 
and elastic, and indeed his powers 
every way increased, since the tendon 
and even the bone deriye the most es- 
sential benefit from the system under 
consideration. Further, as the horse 
is fed to repletion, as nature may be 
said to be overcharged, the trainer 
finds it requisite to have recourse to 
physic and bleeding in addition to 
extraordinary exercise to prevent dis- 
ease.^ Thus the racer is brought to 
the starting point in a state of perfec- 
tion as regards his powers of speed 
and endurance — ^his tendon as large as 
possible, his muscle hard and developed 
to the utmost, but divested of fat ; if 
any fat still remain, the horse cannot 

be in perfect condition."! 

I once had occasion to examine care- 
fully two young gentlemen, who, dur- 
ing their attendance at Cambridge, 
were in the habit of using very violent 
and continued exertion in rowing. In 
one the muscles of the arm and upper 
part of the chest were of an almost 
unnatural size and hardness from ex- 
cess of nutrition, while the rest of the 
body was only moderately developed. 
In the other there was no such dispro- 
portion, but there was a liability to 
palpitations and severe pain in the 
region of the heart, which, he said, 
were first brought on by excessive ex- 
ertion. On cautioning him against 
the probable consequences of continu- 
ing such trials of strength as occurred 
during tiieir frequent boat-races, he 
told me, that in looking back to his 
own companions at college, he could 

• This practice of " overcharging nature" 
cannot be accounted sound physiology : the 
tndner's object would be better attained by 
giving less food, and thus rendering the 
physic and bleeding unnecessary. The re- 
moval of the fat, moreover, is partially due 
, to the increased exhalation from the lungs. 
The &tty matter (which is contained in 
larger quantity in venous than in arterial 
blood) combines with the oxygen of the 
inhaled air^ and is exhaled as water and 
carbonic add. 

t Roval Leamington Spa Chronicle, Feb. 
28, 1889. 



name several dead within the last four 
years whose lives were distinctly as- 
certained to have been sacrificed in 
this way, — a fact strikingly corrobo- 
rating Dr Johnson^s testimony, and 
which certainly ought to make a salu- 
tary impression on the minds of those 
who, in the pursuit of pleasure, rush 
so thoughtlessly into danger. 

As the subject is one of much prac- 
tical importance, I add a melancholy 
but instructive example, with which 
a friend has furnished me, of the ope- 
ration of the principles above incul- 
cated. He says — "A young gentle- 
man, whom I knew, was employed as 
a clerk in one of the banks in Edin- 
burgh. He was closely confined to 
his desk during the summer, and to- 
wards the end of July had become 
weak and emaciated from deficient 
exercise in the open air. His strength 
continued to decline till Friday the 
12th of August, when he went to shoot 
on Falkirk Moor. On Friday and 
Saturday he was much fatigued by the 
excessive and unusual exertion, an^on 
Sunday evening was feverish and 
heated, and perspired very much dur- 
ing the night. In this condition, he 
rose about three or four o'clock on 
Monday morning, and returned, to 
Edinburgh on the top of a coach. 
When he reached home he felt very 
unwell, but went to the bank. At 
two o'clock he became so sick as to be 
unable to sit at his desk. He was 
then bled by a medical gentleman, but 
without much effect ; and after pass- 
ing three months in a feverish and 
sleepless condition, he died in the be- 
ginning of November. He was pre- 
viously of a healthy constitution." It 
is more than probable that this young 
man " perished for lack of knowledge" 
of the structure and functions of the 
human body. 

Riding is a most salubrious exercise, 
and, where the lungs are weak, pos- 
sesses a great advantage over walking, 
as it does not hurry the breathing. It 
calls into more equal play all the 
muscles of the body, and at the same 
time engages the mind in the manage- 
ment of the animal, and exhilarates 
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by the free contftct of the air and 
more rapid change of scene. Eren at 
a walking pace, a gentle but unlTerBal 
and constant action of the muscles is 
required to preserve the seat, and 
adapt the- rider's position to the move- 
ments of the horse ; and this kind of 
mnseular action is extremely favour- 
able to the proper and equal circula- 
tion of the blood through the extreme 
vessels, and to the prevention of its 
undue accumulation in the central 
organs. The gentleness of the action 
admits of its being kept up without 
accelerating respiration, and enables 
a delicate person to reap the combined 
advantages of the open air and proper 
exercise, for a much longbr period 
than would otherwise be possible. 

From the tendency of riding to 
equalize the circulation, stimulate the 
skin, and promote the action of the 
bowels, it is also excellently adapted 
as an exercise for dyspeptfc and nerv- 
ous invalids. 

Jkmeing is a cheerful and useful 
exercise, but has the disadvantage of 
being used within doors, in confined air, 
and often in dusty rooms and at most 
unseasonable lumrs. Practised in the 
open air, and in the day-time, as is 
common in France, dancing is cer- 
tainly an invigorating pastime ; but 
in heated rooms, and at late hours, it 
is the reverse, as these drawbacks do 
more harm than can be compensated 
by the healthful exercise of the dance. 

Qymncutie and eaUithenic txereiset 
have been in vogue for some years, for 
the purpose of promoting muscular 
and general growth and strength, but 
they are now rather sinking in public 
esthnation; partly, I believe, fVom 
irrationally making them supersede, 
instead of aiding, exercise in tiie open 
air, and partly from overlooking the 
necessity of adapting the kind and 
extent of them not only to the indivi- 
dual constitution, but to the natural 
structure of the body — ^the consequence 
of which has been, that some of the 
more weakly pupils have been injured 
by exertions beyond their strength, 
and discredit has thus been brought 



upon the syBtem. It ir certain, in- 
deed, that some of the common gym- 
nastic exercises are altogether nnna* 
tural and at variance with the design 
of the bodily organization ; and that 
others are fit only for robust and 
healthy boys, and not at all for im- 
proving those who are delicately con- 
stituted, and who stand most in need 
of a well-planned training. It is im- 
possible to enter minutely into this 
subject here ; but the best course we 
can take is to follow the footsteps of 
Nature, and, before adopting any exer- 
cise, to consider whether it is in har- 
mony with the mode of action assigned 
by the Creator to the puts which are 
to perform it. If it be so, we may 
proceed with perfect confidence that 
it will not only improve the health, 
but add to the freedom, elegance, pre- 
cision, and strength of our move- 
ments; whereas, if it be opposed to 
the obvious intention of the Creator, 
we may rest assured that no good can 
accrue from it. . 

If, for example, we examine the 
various attitudes and motions of the 
body which occur in fencing, dancing, 
swimming, shuttlecock-playing, and 
some of the better class of gymnastic 
exercises, we find that they are not 
less graceful and beneficial to the 
young who engage in them, than pleas- 
ing to those by whom they are wit- 
nessed — just because they are in per- 
fect harmony with nature, or, in other 
words, with the structure and mode of 
action of the joints, ligaments, and 
muscles by which they are executed. 
But it is far otherwise with some of 
the anomalous exercises which were at 
one time so fashionable, and which are 
not yet extinct in schools and gymna- 
sia, and seem to have for their chief 
object the conversion of future men 
and women into foresters, firemen, or 
savages, rather than into beings who 
are to continue to have the use of 
stairs, ladders, carriages, steam-boats, 
and the other conveniencies of civilized 
life. It is, no doubt, a good thing for 
a boy to be able to climb up a perpen- 
dicular pole or a slippery rope, when 
no other means present themselves of 
attaining an important object at its 
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upper end ; it is an equally good thing 
for a young lady to be able to sustain 
her own weight hanging by one or 
both hands^ when there is no possi- 
bility of resting her, feet on terra 
firma ; and where boys and girls . are 
strong enough to take pleasui^e in such 
amusements, th^re is no great reason 
to hinder them, provided they are im- 
pelled to them not by emulation or 
any secondary motive which may lead 
to over-ezertion, but by the pure love 
of the exercise itself. In all ordinary 
circumstances, those only who are 
vigorously constituted will attempt 
them, and, if left to themselves, they 
will be sure to desist before any harm 
can be done. But the case is entirely 
altered when such extraordinary evo- 
lutions are not only encouraged, but 
taught to all indiscriminately, whe- 
ther they be strong or weak, resolute 
or timid. We have only to reflect for 
a moment on the structure of the 
shoulder-joint, and on the sphere of 
action of «the muscles surrounding it, 
to perceive at once that the position 
of the one, and the strain upon the 
other, caused by the exercises alluded 
• to, are so forci^ and uwnaturcd, as to 
exclude the notion that the Creator 
can have intended either to be prac- 
tised except upon occasions of urgent 
necessity; and to show how preposter- 
ous it is, therefore, to make such exer- 
cises a subject of general/ instruction. 
Nay, the very violence of the effort 
required to sustain the body when 
hanging by the hands, is far beyond 
that moderate exertion which adds to 
nutrition and to strength : in delicate 
subjects it may even induce relaxation 
and stretching of the ligaments and 
bloodvessels, and thus, as in the case 
of the young men at Cambridge, lay 
the foundation of future and fatal dis- 
ease. The same remarks apply to a 
common practice of making the pupils 
slide down an inclined plane resting 
on the hands alone ; by which unna- 
tural effort the shoulders are pushed 
half-way up the neck, and the wrist, 
arms, aQddiest are severely tried. But 
in these and other similar evolutions,, 
we need only Jook at the dragging 
and distortion which they produce. 



and which form such a painful con- 
trast to the ease and grace of all natu- 
ral motions and attitudes, to perceive 
that they are out of the order of nature, 
and that neither health nor elegance 
can result from them. 

I am aware that these exercises are 
said to stretch the spine and to remedy 
its deformities ; but it would be quite 
as sound logic to maintain that, be- 
cause a broken leg requires to be tied 
up with spUnts and bandages, the best 
way to strengthen a sound leg must 
be to bandage it also, as to infer that, 
because a few diteeued spines require 
to be stretched, all healthy spines must 
also derive benefit from the same pro- 
cess,-~although, in the latter case, it is 
obvious to reason that the stretching 
will be much likelier to put the bones 
out of their places than to fix them 
more firmly in those which they al- 
ready occupy. It is not by such ex- 
travagant means that a soldier-like 
carriage is obtained in the army ; and 
yet there the uniformity of result — 
the erect and steady gait — is scarcely 
less remarkable than the discordant 
materials, and variety of slouching 
and awkward attitudes, out of which 
it is formed by perseverance in a .ra- 
tional system of drilling. 

In the. selection of exercises for the 
young, then, we should Jiot be misled 
by a vain desire of surmounting difii- 
culties and performing feats, at the 
serious risk of inducing aneurism or 
rupture ; but rather endeavour to 
strengthen the body by active amuse- 
ments, which shall call the social and 
moral feelings and intellect into play 
at the same time, and by the practice 
of such gymnastic evolutions only as 
tend to improve and give tone to the 
natural action of the muscles. And 
in endeavouring to attain this object, 
we should always be careful to avoid 
great fatigue, and to modify the kind, 
degree, and duration of the exerdae, 
so as to produce the desired results of 
inereased nutrition and stmn^thi re- 
membering that the point at whicb 
these results are to be obtained in per- 
fection is not the sttme in any two in- 
dividuals, and can be discovered only 
by experience and careful observation. 
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For giving strength to the chest, 
fencing is a good exercise for boys, and 
what is called the club exercise for 
females ; but the above limit ought 
never to be exceeded, as it often is, 
by measuring the length of a lesson 
by the hour-hand of a clock, instead of 
its effects on the constitution. ShuttU- 
cockf as an exercise which calls into 
play the muscles of the chest, trunk, 
and arms, is also very beneficial, and 
would be still more $o were it trans- 
ferred to the open air. After a little 
practice, it can be played with the left 
as easily as with the right hand, and 
it is therefore very useful in prevent- 
ing curvature and giving vigour to the 
spine in females. It is an excellent 
plan to play with a battledoor in each 
hand, and to strike with them alter- 
nately. The play called the graces is 
also well adapted for expanding the 
chest, and giving strength to the 
muscles of the back, and has the ad- 
vantage of being practi(^able in the 
open air. 

Dumb'beUs are less in repute than 
they were a few years ago ; but when 
they are not too heavy, and the va- 
rious movements gone through are not 
too eccentric or difficult, they are very 
useful. They do harm occasionally 
from their weight being dispropor- 
tioned to the weak frames which use 
them ; in which case they pull down 
the shoulders by dint of mere drag- 
ging. When this or any other exer- 
cise is resorted to in the house, the 
windows should be thrown open, so as 
to make the nearest possible approach 
to the external air. 

Reading aloud, reeitationf and ting- 
ing, are more useful and invigorating 
muscular exercises than is generally 
imagined, and are extremely useful in 
promoting the development of the 
lungs and chest, at least when managed 
with due regard to the natural powers 
of the individual, so as to avoid effort' 
and fatigue. They all require the 
varied activity of most of the muscles 
of the trunk, to a degree of which few 
are conscious till their attention is 
turned to it. In forming and modu- 
lating the voice, not only the chest 



but also the diaphragm and abdominal 
muscles are in constant action, and 
communicate to the stomach and bowels 
a healthy and agreeable stimulus : con- 
sequently, where the voice is raised 
and elocution rapid, as in many kinds 
of public speaking, the muscular effort 
becomes even more fitiguing than the 
mental, especially to those who are un- 
accustomed to it; and hence the copious 
perspiration and bodily exhaustion of | 
popular orators and preachers. When | 
care is taken, however, not to carry 
reading aloud or reciting so far at one 
time as to excite the least sensation of 
soreness or fatigue in the chest, and 
when the exercise is duly repeated, 
it is extremely useful in develop- 
ing and giving tone to the organs of 
respiration, and to the general sys- 
tem. To the invigorating eff'ects of 
this kind of exercise, the celebrated 
and lamented Cuvier was in the habit 
of ascribing his own escape from con- 
sumption, to which, at the time of his 
appointment to a professorship, it was 
believed he would otherwise have fal- 
len a victim. The exercise of lectur- 
ing gradually strengthened his lungs, 
and improved his health so much that 
he was never afterwards threatened 
with any serious pulmonary disease. 
But of course this happy result fol- 
lowed only because the exertion of 
lecturing was not too great for the 
then existing condition of his lungs. 
Had the delicacy of which he com- 
plained been farther advanced, the 
fatigue of lecturing would only have 
accelerated his fate ; and * this must 
never be lost sight of in practically 
applying the tvHes of exercise. 

It appears, then, from the foregoing 
remarks, that the most perfect of all 
exercises are those sports which com- 
bine free play of all the muscles of the 
body', mental excitement, and the un- 
restrained use of the voice; and to 
such sports, accordingly, are the young 
so instinctively addicted, that nothing 
but the strictest vigilance and fear of 
punishment can deter them from en- 
gaging in them the moment the re- 
straint of school is at an end. Blany 
parents, absorbed in their own pur- 
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suite, forgetful of their own former 
experience, and ignoraat that such are 
the benevolent dictates of Nature, ab- 
hor these wholesome outpourings of 
the juyenile voice, and lay restrictions 
upon their children, which, by pre- 
venting the full development of the 
lungs and muscles, inflict permanent 
injury upon them in the very point 
where in this climate parents are most 
anxious to protect them. Accordingly, 
we find that what are called wild romp- 
ing boys and girls, or those who break 
through all such restrictions, often 
turn out the strongest and healthiest ; 
while those " good children " who sub- 
mit are generally found to become 
more delicate as they grow oldehr. 

Enough, I trust, has been said to 
enable any rational parent or teacher 
to determine the fitness of the different 
kinds of muscular exercise, and to 
adapt the time, manner, and degree of 
each to every individual under his 
care. But, before taking leave of the 
subject, and with a view to impress 
still more deeply upon the mind of the 
reader the practical importance of the 
principles inculcated in the present 
chapter, I shall subjoin a case which 
affords an extremely apposite illustra- 
tion of almost every one of them. The 
particulars were furnished to me by a 
young friend who was allowed to per- 
use the manuscript of these pages, and 
who, being himself the subject of the 
case, was struck with the perfect ac- 
cordance between his own experience 
and the doctrines here propounded. 
It is proper to .keep in view, that at 
the time of his experiment my friend 
was about seventeen years of age, and 
growing rapidly. I shall use nearly 
his own words. 

After having passed the winter 
closely engaged in a sedentary pro- 
fession, and unaccustomed to much ex- 
ercise, he was induced by the beauty 
of returning spring to dedicate a day 
to seeking enjoyment in a country ex- 
cursion ; and for that purpose set off 
one -morning in the month of May, 
without previous preparation, or even 
taking a more substantial breakfast 
than usual, to walk to Haddington 
by way of North Berwick, — a dis- 



tance of 34 miles from his home. 
Being at the time entirely unac- 
quainted with physiology, he was not 
aware that the power of exerting 
the muscles depended in any degree 
upon the previous mode of life, but 
thought that if a man had on any par- 
ticular occasion been able to walk 
thirty miles without exhaustion, he 
must necessarily continue to pos^ss 
the same power under all circum- 
stances, while youth' and health re- 
mained. The nervous stimulus arising 
from his escape from the desk, and 
from the expected delights of the 
excursion, carried him briskly and 
pleasantly over the ground for the first 
twelve miles, but then naturally began 
to decrease. Unfortunately, the next 
part of the road lay through a dull, 
monotonous, and sandy tract, present- 
ing no object of interest to the mind, 
and no' variety of any description ; 
so that the mental stimulus, already 
greatly impaired in intensity, became 
weaker and weaker. Being alone, his 
feelings and intellect were unexcited 
by the pleasure of companionship and 
conversation ; weariness consequently 
increased at every step ; and long 
before his arrival at North Berwick 
(25 miles), "every vestige of enjoy- 
ment had disappeared, time seemed to 
move at a marvellously tardy pace, 
and every mile appeared doubled in 
length." 

Not being aware that excessive ex- 
ercise without a succeeding period of 
repose is unfavourable to digestion, 
and having a lively recollection of the 
pleasure and refreshment consequent 
upon eating a good dinner with an 
appetite whetted by a proper degree 
of bodily labour in the open air, he 
looked forward with confidence to 
some recompense and consolation for 
his toils when dinner should make its 
appearance. In this, however, he was 
doubly disappointed; for, from having 
started with too light a breakfast, and 
walked so far, his digestive organs 
were, in common with every part of 
his system, so much impaired^ that he 
looked upon the viands placed before 
him almost without appetite ; and as 
they happened to be not of a very 
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nutritive or digestible quality, he in- 
fringed fitill further that law of mus- 
cular action which requires a full sup- 
ply of nourishing arterial blood, made 
fromr plenty of nutritive food — a law 
which I have stated to be most import- 
ant, eapecially in youth and during 
growth. 

After a rest of two hours^ and tak- 
ing a moderate allowance of wine, 
which, however, he says, '* seemed 
to have lost its ancient virtue of im- 
parting cheerfulness to the human 
heart," he set out to complete the re- 
maining nine miles to Haddington. 
The country was more beautiful and 
varied, but the charms of nature had 
by this time lost aU attractions ; for 
our pedestrian was " now wholly oc- 
cupied in counting the tedious miles 
yet to be traversed, and in vowing 
that this pleasure exewsiony though 
not the first, should certainly be the 
last in his life." Being reduced to 
the utmost degree of exhaustion, it 
required . an obstinate effort to drag 
himself along ; but at last he arrived 
at Haddington, in a state of exquisite 
misery. Unable to read from fatigue, 
and having nobody to converse with, 
he sought refuge in bed at an early 
hour, in the expectation that '^ tired 
Nature's sweet restorer, balmy sleep," 
would visit his conch and bring him re- 
lief. But in accordance with what is 
mentioned on page 113, he tossed and 
tumbled incessantly till four o'clock in 
the morning, a period of seven hours, 
after which sleep came on. Next day 
my youthful friend returned home in 
the stage-coach, wiser at least, if not 
happier, for his pleasure excursion ; 
and he now makes the observation, 
that if he had been even slightly in- 
structed in the nature of the human 
constitution, he never would have en- 
tertained for a nuHuent the expecta- 
tion of enjoyment from a proceeding 
so utterly In defiance of all the laws 
of exercise, as that of which he 
reaped the unpalatable fruits. He 
adds iruly, that tbenunber of youog 



men who suffer in a similar way is by 
no means sm^, ajid that he has rea- 
son to be thankful that he has not, like 
some of his companions, carried his 
transgression so far as permanently 
to injure health, or even sacrifice life. 

My aim being practical utility, 1 
have said nothing in this place on the 
subject of the muscles of organic life ; 
that is to say, the invohtniary mus- * 
eleSf strictly so called, or those over 
which the will has no power. These 
are the agents of important vital 
functions, \idiich are carried on by 
them unconsciously to ourselves, and 
which it would have been dangeroiu 
to leave under our control. They 
seem to act chiefly in obediMice to 
physical stimuli, each organ receiving 
that which is appropriate to it. The 
chief of the involuntary muscles is the 
heart, which goes on in one unvarying 
round of alternate contraction and re- 
laxation, from the commencement till 
the close of existence, and which is 
dependent on the blood for its appro- 
priate stimulus. The muscular fibres 
of the stomach and bowels are also 
most important muscles of the same 
class, and their contraction is due to 
the stimulus imparted by the contents 
of the alimentary canal. The bene- 
ficence of Providence in withdrawing 
entirely the muscles of organic life 
from our control cannot be sufficiently 
admired ; for had the action of the 
heart depended on the exerdse of 
the will, it would have ceased when- 
ever sleep or any other cause de- 
prived us of the power of attention, 
and life would in consequence have 
been extinguished. The process of 
digestion, too, so far as muscnlar 
action is concerned, would have be- 
come an intolerable burdtfi, which, 
like the labour of Sisyphus, would no 
sooner have been finkl^dthan it must 
have been begun afresh. Of the na- 
ture of the movements of respiration, 
we shall sp«ak when treating of that 
function In a«ubaoqHentebapt(r. 
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Tbe b&rdaesa, Btrengtb, and inienai- 
bili^, which form the dutinguiahing 
propertia of healthy bonea, lit them 
in a nmarkable degree for serriiig as 
lis of support to the sofW and 



more active textorei of the bodj. By 
their mesas, the human frame is made 
to unite the most flnished symmetry 
of form, with the moat perfect fe- 
dora of motion and securiqi to life. 

Some of the bones, such as thoae I 
whichcompoeethe ihuiland the locket ' 
for the eye, are designed excluaiTely i 
for the protection of important organs | 
contained within them. But by fw : 
the greater number are constrocted j 




"Itha direct refarence tovoJontarj i Inproportion totUevarietyof mi 
' 0, and serve only incidentally menta which any piece of mechan 
erpoae of protection. { I 
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is required to perform, its oonpoDent 
pftr'to QMisli be numerous .and varied. 
Oooside4sd in this • light, the ammal 
frame, is > the .raest wonderful of all 
oombinsiiABs of Biachinery. No. pro- 
duction of api oaU be compared with 
it for the mvUlpUcity and nleety of 
its evolutions ; atid yet all these. are 
executed- simply b J muscular poipre^, 
aetlni; upon the.booies or other, parts, 
andi changing Aeii\ relatiTe positions. 
The incalculable variety of move- 
ments required fVom man, is the. rea- 
son why the bones composing the 
skeleton are so nunferous (as may JbQ 
seen from fig. 6), amounting to about 
260, and each so admirably connected 
with the others by articulations, con- 
structed so as to admit of precisely 
that kind of motion which the animal 
requires from it, and of no other. 
The advantages of this arrangement 
are not less obvious than admirable. 
Had the osseous frame-work eonsisted 
of one entire piece, not .only would 
man and animals have been incapable 
of motion, but every external shock 
would have been communicated undi- 
minished to the whpl^ system. Where- 
as, by the division of its parts, and by 
the interposition of elastic cartilages 
and ligaments at. the joints, free and 
extensive motion is secured, and the 
impetus of every external shock is 
deadened in its force and diffused over 
the body, in the same way as, to a 
person riding in a carriage, the jolt 
of the wheel passing over a stone is 
diminished by being equally diffused 
over the whole vehicle, in consequence 
of the elasticity of the springs. The 
safety imparted by this arrangement 
to the delicate and important vital 
organs, is apt to be lost sight ot. from 
the very smoothness with which it 
enables us to move along, but it will 
be perceived if we reflect on the shock 
given to the whole system by taking a 
single false step in going up or down 
stairs. The parts have then no time 
to adapt themselves to the exigencies 
of the moment, and to put the proper 
springs in play for the equal distribu- 
tion- of the in^petus. Death has beep 
occasioned by accidents of this kind. 
In the young the danger which 



might arise from a shock is further 
diminished bydthe cartilaginous nature 
of the osseous tissue at an early age ; 
for the growth and .Vernation of the 
bones .bear a relation to:the«jiature ' 
and amount of the movements in whicli | 
they will be called on .to take .part 
** The young lamb^or foali for exBnsplo, 
eanstapdon. its four lagsMasoon as it 
is. born ; . it lifts its body well :abov^ 
the .ground, and ^piiisklyt baginai^o ruo 
and bound. The shock to the limbs 
themselves is broken and diminished 
at this tender age by the divisions of 
the supporting long bones, — by the 
interposition of cushions between the 
diaphyses and epiphyses (the centre 
pieces and extremities of the bones.) 
And the jar that might affect the 
pulpy and largely-developed brain of 
the immature animal is further dif- 
fused and intercepted by the epiphy- 
sial articular extremities of the bodies 
of the vestebrsB. We thus readily 
discern a ^al purpose in the distinct 
centres. of. ossification of the vertebral 
bodies, long bones, and the limbs of 
mammals, which would not apply to 
.the conclition of the crawling reptiles. 
'The diminutive brain in these low and 
slow cold-blooded animals does not 
demand such protection against con- 
cussion ; neither does the mode of lo- 
comotion in the quadruped reptiles 
render such . concussion likely ; their 
limbs sprawl outwards, and push along 
the body, which commonly trails upon 
the ground ; therefore we find no epi- 
physes with interposed cartilages at 
the ends of a distinct shaft in the long 
bones of saurians and tortoises. But 
when the reptile moves by leaps, then 
the , principle .of ossifying the long 
bone by distinct centres again prevails, 
and the extremities of the humeri and 
femora long remain epiphyses in the 
frog'' (that is, are separated by cushions 
of cartilage from the shaft of the 
bone.)* 

Bones consist of two kinds of sub- 
stances, viz., those of an animal and 
those of an earthy nature. To the 

* Owen*i XteeturaB on. the Comparative 
AsatoTny. of the Vertebvatf A^itmais- J^ 
I. p. 38. 



VITAL PEC^fiRTUBS OF THB BONES. 



191 



i| 



fonsAT btloiig* 6¥ery tiiinf^ ooBiMeted 
with the life Mi40'o^^'<'i^ bomea^Aiid 
to the iatteiv are* owing the hndnett 
and power Qfare^iitHinoeby vlUch they 
are ,diereGteri«ed. 'The psiipitive 
basis- or- oi^i^iial skvoctare of boses is 
a traai^ftreni glery fluid, which gra- 
daally.aBsumes a cartilaginous chwrao- 
ter from the appearance in it of nu- 
raeroua snail, sub^elliptic, nucleated 
cells. As the cartilage hardens, these 
cells inoieaee in number and size, and 
are arranged in linear- eenes where 
ossification is .about -to eommence ; 
which process dapendaonth»pewer of 
the -cells 40 separate from4he blood' the 
osseous; matter forming part of the in- 
organic salts of *that fluid, and to de- 
posititaccordingtaeertainfixedlaws.* 
At birth, siany of the bones are, pro- 
perly speakiBg,'of a eartilfiginoue na- 
ture ; .but, ae ossuScaAion advances, a^ 
proportionate amount of cartilage is' 
removed, and its place is supplied by 
earthy pantmles^ which form with the 
remaining cartilagethe faomjogsneous 
whole called Iwne. Although, tiiere- 
fore, it is to .the softer material alone 
thatvitalproperties essentially belong, 
it is usual to speak of the Hfe, the ves^ 
sels, and ^e nerves of bones, as if life 
belonged equally to the earthy and ani»> 
mal portions. This is correct enough 
in reality, because the union between 
the earthy and animal tissues is al/ways 
the product of life, and the parts thus 
united are, to all intents and purposes, 
living portions of the body. Insen- 
sible as they may seem, the > bones thus 
possess all the attributes of living and 
orgamsed i^nrts. They are i all pro- 
vided with blood-vessels and nerves, 
and are constaotly undergoing the 
same process of decay and renovation 
to which all other living parts are sub- 
jected. 

The proportion of cartilaginous and 
earthy matter varies in different ani- 
mals, and. is in admirable adaptation 
to their peculiar habits. Thus the 
bones of fresh water fishes contain 
more animal' matter, and are conse- 

* For a more detailed aeconnt of the 
formation of bone, see Owen, op. cit.^ p. 



quently Ugfater, than those of flshes 
which swim in the denser medium 6f 
the sea. The boaestvf the -salmon, for 
inatanoe, oontain: 60*63 parts of orga- 
nic and? 89*38' of inorganic matter, 
while those of the ood contain d4'30 
parts of the former, and 65*70- of the 
latter. The thigh bone bf man is com- 
posed of 31*03 parts of organic, and 
68'97 of inorganic matter, and is thus 
rather denser than the bones of the 
cod. But <the rule* that the skele- 
ton of -sea^fishes^ is. denser tfaan'that of 
fireslHwater. fishes, is -not of universal 
application. The shark forms an ex- 
ception ; but. here again, when the 
habits of the fish are considered, the 
same beavtiful hsDnuony appears. 
" The predaoeous sharks are the most 
aoti¥eand vigorous of fishes; like birds 
of prey^ they soar, as it were, in the 
upper regions of their atmosphere, 
and, without any- aid from a modified 
respiratory apparatus, devoid of an 
air*bladder, they habitaally maintain 
themselves near tha surface of the sea, 
by the action of their lairge and mus- 
cular fins. The gristly skeleton is in 
prospective harmony with this mode 
and sphere of life. Tahave made their 
entire skeleton consolidated and load- 
ed with esfthy matter, would have 
been an encumbrance altogether at 
variance with the offices which the 
sharks are appointed to fulfil in the 
economy of the great deep."^ 

Bones, being in their very nature 
so hard and durable, may be thought 
not to require- any such supply of 
nourishment, or to undergo any such 
change of parts, as we have above al- 
luded to. But if we look for a moment 
to the advantages consequent upon this 
order of things, we shall see abundant 
reason for their being subjected in this 
respect to tiie general laws of animat- 
ed nature. 

It is only by means of the processes 
of growth and- renewal that tiie bones 
can adapt themselves to the wants and 
state of the system. If the bones were 
not endowed with the principle of life, 
the stature of the infant must have 
been that of the future man. Or even 

• Ckwen, op. cit., p. 147. 
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supposing the ooseous tystem to hav« 
grown to maturity, and then remained 
unchanged, the withered form of old 
age would necessarily have heen op- 
pressed and overcome hy the large and 
massive hones which the vigorous 
muscles of manhood alone can easily 
put in motion. Had the hones heen 
created unsusceptible of internal 
change and unendowed with life, it is 
obvious that, when broken by acci- 
dent, they must have remained for 
ever disunited, and become an incum- 
brance instead of being an assistance 
to the animal. But, from possessing 
blood-vessels of their own to supply 
them with nourishment, and nerves to 
give power of action to those blood- 
vessels, the very irritation of the 
broken end is made to serve the pur- 
pose of increasing the vital powers of 
the injured parts, and producing that 
excitement which is necessary for the 
formation of a new bond of union, and 
for filling up the gap that would other- 
wise have remained. 

In a state of health, the bones are 
almost destitute of sensibility ; and 
here also the most provident benevo- 
lence appears. For, surrounded as they 
are by the softer and more sensitive 
parts, these afford them ample protec- 
tion, while their comparative insensi- 
bility enables them to act, for any 
length of time, without weariness or 
pain. But when a severe accident oc- 
curs to break them asunder, or destroy 
their texture, we immediately become 
conscious of them through the pain 
which then becomes their kindest guar- 
dian, and the surest promoter of their 
recovery. In such circumstances, in- 
deed, nothing can be more truly bene- 
volent than pain. It accompanies that 
inflammation and vascular activity, 
without which the work of reunion of 
the broken parts cannot be accom- 
plished ; and is the means of securing 
the repose and quietude which are es- 
sential to the exact adaptation of the 
parts to each other, and which can be 
obtained only by causing great pain to 
follow even the slightest motion. Of 
such utility is inflammation on these 
occasions, that when, as sometimes hap- 
pens, the requisite degree of it, from 



want of nervous sensibility in the part, 
does not take place, and the bone re- 
mains un-united for many weeks, sur- 
geons are in the habit of using vio- 
lence to produce the necessary stimu- 
lus. In this case, they either rub the 
broken ends rudely against each other, 
or introduce an instrument between 
them, by which pain and irritation 
may be excited, and thus lead to re- 
union. On the other hand, if pain did 
not guard the limb from motion when 
the process of recovery is going on, the 
union would be incessantly disturbed 
by every heedless start altering the re- 
lative position of the parts. This, also, 
is occasionally exemplified in practice. 
Looking at these facts, it is impossible 
not to admire the wisdom and the be- 
nevolence manifested in the adaptation 
of the structure of the bones in every 
particular to the circumstances and 
occurrences of life. 

I have already stated, that, besides 
a large proportion of earthy matter, 
which gives them dryness and hard- 
ness, bones contain a large quantity of 
animal matter, which is essential to 
their constitution. In early life, this 
cartilaginous matter preponderates, 
and consequently the bones are then 
less heavy, more pliable and elastic, 
and possessed of greater vitality. In 
old age, again, the earthy parts predo- 
minate, sensibility is diminish^, and 
there is a lower degree of life. It is 
from this difference that bones broken 
in youth reunite in one-third of the 
time necessary for their reunion in 
advanced life. 

It is a common opinion that bones 
are more liable to fracture during 
frosty westher than at other times; 
but according to Malgaigne, this sup- 
position is erroneous, and has arisen 
simply from the number of falls occa- 
sioning fVactures being then more nu- 
merous. According to the same sur- 
geon, it is.likewise erroneous to sup- 
pose that the more frequent occurrence 
of fractures in old age arises from the 
dense structure of the bones rendering 
them more friable. In advanced life, 
all the tissues of the body undergo 
absorption, and the osseous tissue 
forms no exception to this rule, as 
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will be apparent to every one who con- 
siders the changes which the lower 
jaw undergoes in old age« The tissue 
of the bones certainly becomes more 
dense, but the bone itself is reduced in 
thickness, and consequently gives way 
with a shock which in earlier life 
it would have withstood uninjured. 
It should also be borne in mind, that 
in old a^ the body falls more heavily, 
and more like an inert mass, than in 
youth or middle age, when rapid and 
energetic muscular action breaks the 
fall and protects the bones. In early 
childhood, again, fractures frequently 
occur before the muscles have acquired 
rapidity of action, and the bones been 
consolidated by a sufficient deposit of 
earthy matter. 

In some unhealthy states of the sys- > 
tem^ the proportion of earthy matter 
is abnormally diminished, and in some 
parts it is even altogether removed. 
The bones become so soft, compressi- 
ble, and incapable of affording pro- 
tection or support to the other parts, 
that instances have occurred in which 
the lower extremities could be twisted 
behind as if made of wire. A slighter 
degree of the same affection is common 
in weaky rickety children ; and hence 
the deformity of limbs so often occur- 
ring from absolute insufficiency of the 
bones to support the weight of the 
body. In extreme cases, mere turning 
in the bed is enough to produce frac- 
ture. 

Besides the different proportions of 
organic and inorganic matter in the 
bones of different animals, and also in 
different bones of the same animal, 
according to the various purposes to 
which they are subservient, we find 
another beautiful provision adopted 
for the purpose of combining lightness 
with strength. The shafts of the long 
bones are generally formed of a hard 
dense tissue, almost approaching to 
ivory, and are much thinner than the 
extremities, which swell out in order 
to form the large articular surfaces of 
, the joints, and also to give points of 
adhesion to the muscles. (See, for in- 
stance, the arm and thigh bones, b b and 
» i, in fig. 6). But in thus gaining 
size they lose the dense firm texture of 



the shaft of the bone, and become cel- 
lular and spongy ; while their weighty 
in comparison with their bulk, is pro- 
portionally diminished. Moreover, 
we are taught by mechanical science 
that a certain amount of matter, in 
the form of a hoUow tube, is capable of 
supporting a greater weight l^an the 
same amount of matter forming a thin- 
ner but solid column ; and accordingly 
we find this structure adopted in the 
shafts of the long bones, which form 
cylinders, having their cavities fill^ 
with marrow, a substance of light spe- 
cific gravity. In the skeletons of 
birds, especially birds of flight, every 
precaution has been adopted to secure 
extreme lightness. The osseous tissue 
is exceedingly firm and compact, but 
its proportional quantity in any given 
bone is much less than in other ani- 
mals, and the utmost economy is 
everywhere traceable in its disposal. 
** The cavities contain air instead of 
marrow, and the extremities, instead 
of being occupied with spongy diploii, 
present a light open net-work. In 
the swifts and humming-birds every 
bone of the skeleton, down to the 
phalanges of the claws, is pneu- 
matic." • 

But the whble structure of birds is 
so admirably modified to suit their 
habits, that its study cannot fail to 
raise within us sentiments of the 
deepest veneration towards the all- 
wise and provident Creator. Begin- 
ning with the head, we find that teeth 
are dispensed with, and, as a conse- 
quence, along with them the thick and 
massive jaw-bones into which they 
must have been implanted, and which 
are replaced by a light and horny 
bill. Hence mastication is very 
limited, and the muscles subservient 
to this function are proportionally 
small. Everything thus combines to 
render the head light, and conse- 
quently a long and slender neck is 
sufficient for its support. Had it 
been necessary to sustain a massive 
head at the extremity of a long neck, 
great muscular development in this 

• Owen, op. fit., p. 84. 
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region would have been i:«'qnired, mnd 
the weight so much increased, as to 
have materially affected the powers of 
flight. Moreover, the hdavy head at 
the extremity of tiie lever of the neek 
would have deranged the centre ' of 
gravity, and in this way' also have in- 
terfered with flight. For these mani- 
fold reasons^ then, the masticatory 
apparatus has been placed in the body 
of the animal as a gizzard. 

But various other arrangements for 
facilitating the flight of birds are ob-» 
servable. -They%re oviparous, and de- 
posit their egge one by one as* deve- 
loped } and from the young being so 
formed that, immediately on chipping 
the shell, they are ready for the food 
caught for them by the parents, no 
milk-«ecreting apparatus is requisite 
in the female. Their weight is further 
diminished by the comparative small- 
ness of the quantity of water necessary 
for the healthy working of their or^ 
ganism. Hence their urine is secreted 
in an almost solid state, and their skin 
possesses no pwspiratory glands. Ac* 
cordingly, the cutaneous functions are 
comparatively limited ; and as they 
are thus deprived of the means of so 
fully accommodating themselves to 
changes of temperature as other ani- 
mals, migration to colder and warmer 
climates become9 with many a neces- 
sary of life, to: which a wonderAil in- 
stinct aceordingly impels them« Last- 
ly, blrda of flight are never loaded 
with fiat.* 

The practical application to be 
made of oar knowledge of the consti- 
tution of the bones, as parts of Our 
animab frame, and as governed by the 
ordinary organic laws, will now be 
obvious. Their health wtf have seen 
to depend on the regular supply of 
nourishment by the blood-vessels, on a 
due supply of nervous 'energy by the 
nerves, and on a due balance between 
the action of the nutrient and ab- 
sorbent or removing vessels. To the 



* More ample details on this interesting 
subject may be found in a paper by Carl 
Bergmann, In Miiller*iB Archiv, part iv. 
1800. 



steady fulfiliiieBt of these- conditions, 
therefore, w6 are bound to attend. 

It is a common fault to consider the 
study of an organ or function com- 
plete, when we have viewed it on all 
sides as an isolafted part, without re- 
garding its €xt«rw<il rehatiofn as consti- 
tuting an essential portion of 'its his- 
tory. Thus, in the case <of the bones, 
we are apt to describe theif hardness, 
their mobility, and other qualities, 
without sufficiently adverting*' to the 
fact, that, being oi^ns of- i^upport and 
resistanccj the frequent and regular 
performance of a full but not* excessive 
amount- of their duties, is as essential 
to their wellbeing as 'blood is to th6 
heart, air to' the lungs, or light' to the 
eyes. And accordingly, when that 
condition is not fulfilled; the bones be- 
come feeble, diseased, and unfit for 
their functions, just as* the softer parts 
of the body do. In practice, it is of 
the utmost importance to be fully 
aware of this fact. 

Medical 'men are itEimiliar with the 
fact, that a part deprived of thkt exer- 
cise or action wMch Nature destined it 
to fulfil, becomes* weakened, dimi- 
nishes in size, and at last shrivels and 
alters so mnch'in appearance, as not to 
be recognizable. Thus, if an artery 
— ^such as^e large vessel which 'sup*- 
plies the arm with blood^betied, and 
the flow of blo<!)d obstructed, a change 
of structure immediately begins,^ and 
goes on progressively, till, at the end 
of a few 'weeks, what was formerly a 
hollow elastic tube, presents ^thb 
appearance' of a ligamentous inelasMc 
cord. A muscle condemned to -inac- 
tion is speedily reduced to' half its 
original bulk ; and if longuneaewsised, 
at last loses entirely its power of con- 
traction and its muscular appearance. 
The same rule holds with all other 
parts of the system, and, in an- espe- 
cial manneI^ even with the hard' and 
apparently unalterable fabric of the 
bones. It is ascertained? by extensive 
experience, that complete -inaction, be- 
sides diminishing the size of the bone, 
injures its structure so much as to de- 
prive it of hardness, and 'render it 
susceptible of being cnt with a knife. 
Now, what is strongly marked in the 
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I extreme case is not lera real, al- 
I thoagh it may be lem palpably appa- 
rent, in cases where there is great, 
thoagh not total, depriration of e^r* 
I cise; and' here we discover* one cause 
, of the bad health, croolied spines, and 
I deformed -figures, of which the habi- 
tual restraint and condemnation to 
attitude- in modem education, lay so 
\Tide<^spreading anil so deep a founda* 
tion-i-evils which could neyer stand 
for a 'motnent before knowledge or 
reason . The bones are the solid frame- 
work of tbe body ; and unless they be 
duly exercised in actual motion, they, 
like the muscles which m(yve them, 
suffer and decay in' virtue of that uni- 
versal law which requires the exercise 
I of liying organs a9 the condition of 
.; their wellbeing — as the stimulus ne- 
I cessary to their efficient existence. 

To the causes of crooked spine which 
) have already been- enumerated, an- 
! other, dependent on the structure of 
•| the spiniil column, remains to' be 
added. The spine, it is well Icnown, 
connsts of a series of bon'^8,pil^d one 
above another^ wHh plates of cartilage 
intervening, and the whole firmly 
bound togettier by strong elastic liga* 
! ments. (Fig. 6, a a.) The plates of 
I cartilage are'of considerable thickneSS, 
I but undergo compression from the 
oontinued action of any heavy weight 
t — slowly regaining their shape, how- 
|i ever, when the pressure is removed. 
M The resliiy of the compression is suf* 

I ficiently evident in the diminution of 

I I stature which takes place in the coitrse 
■ of th)> diiy; and the expansion of the 

cartilages- appears in the increase 
'; which Occurs during the night, when 
the pressure of' the head *and upper 
extremities is removed by our assum- 
ing the recumbent position. But if, 
daring the day, the vertebral column 
be mAde habitfttlly to lean to one side, 
the edges of the cartilages on that side 
undergo an abnormal degree -of com- 
pression ; they gradually lose their 
elasticity, and cease to regaii^ their 
nontfad shape ^when the pressure is re- 
moved. The- consequence is, that the 
spinal oolumB acquires a fixed incli- 
nattoii to one'8ide,and this frequently 
liecomtestk pennanent disfbrtion. 



Dr Herbert Mayo* thus describes 
one of the most fruitfal causes 'of 
crooked spine in young girls. It 
arises, he says, fhnn the habit of as* 
suming, while standing, the posture 
which gives greatest relief to the 
languid muscles — that; namely, of 
"standing at ease," or resting the 
weight of the body on one limb, and 
almost always on the right, which is- 
generally the stroAgest. In< such a 
posture the left hip sinksi and the 
spinal column, being attached to the 
pelvis at right angles, of- course no 
longer rises in a perpendictdar direc* 
tion, but inclines to the left. To Re- 
medy the- leaning of the whole trunk 
towards this side and the consequesft* 
loss of equilibrium which would ensue, 
the spine in* the region of the loins 
gradually assumes a curve towards the 
right. But as this flexion; if too long 
continued, would carry the neck con- ' 
siderably out of the -perpendicular, it 
becomes necessary that the column 
should again bend towards 'the left, so 
as to afford such support tothe head 
as will keep it in the erect position.. 
" This position of rest, this standing 
at ease, to which children with backs 
weakened in bone, sinew, and muscle, 
are prone, and which becomes habitual, 
brings the spinal column into the 'fol- 
lowing relation to the weight of the 
body, armr, and head . It Is no* longer 
a straight pillar- of si^port, btlt, so 
long as the posture is 'maintained « a 
flexuous one. That would mattef little, 
if all the elements of the column* were- 
strong and rigid. But they are weak, 
debilitated, disposed to yield, and they 
give accordingly ; and the^ flexures 
become, not the temporary yieldings 
of elastic joints, but permanent giving^ 
and yieldings 'of weakened textures. 
Once begun, the change can but pro- 
gress, and the greater the obliquity 
at each part, the grealerthe mechani- 
cal inability of the spine to resist the 
growing evil." 

One great requisite, th^n,for the- 
development and health of the osseous 
system, is adequate and suitable exer- 

• Philosophy of Living; Sded. 
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else. But whatever matter is the sub- 
ject, action implies waste of materials, 
and unless this waste be made up by 
proportionate Bupplies> exercise leads 
to speedy decay : this takes place most 
conspicuously where the exertion has 
been carried beyond the proper limits, 
and occasioned a waste beyond what 
any supply can compensate. A second 
requisite for the proper state of the 
bones, therefore, is a sufficient amount 
of nourishment to counteract the waste 
which their substance undergoes.^ 

The effect of exercise in causing the 
waste of the active organs, is well 
illustrated by the comparative absence 
of waste when they are unemployed. 
Inaction implies almost stagnatton, and 
is always attended by diminution of 
the vital functions. This is exempli- 
fied, in the extreme degree, in hyber- 
nating animals, which pass months in 
sleep without food, and almost without 
breathing, — and also in frogs found 
alive in stones and trees, where they 
must have been dormant for a great 
number of years. Inactive parts, then, 
require little nutrition, because there 
is little expenditure, and large sup- 
plies would be not only useless but 
detrimental to them. 

By a law of the constitution already 
more than once brought under the 
reader's notice, and which manifestly 
bears a relation to this principle, when 
any part of the system is active, it at- 
tracts to itself, by the simple stimulus 
of that activity, an increased supply of 
blood and nervous energy. The former 
repairs the waste of substance which 
action produces, and the latter gives 
an increased tone in harmony with the 
greater call^ made on its powers. If 
the exercise is momentary and not re- 
peated, the extraordinary flow of blood 
soon disappears, and the nervous power 
falls to the usual standard. But if it 
is continued for a time, and is recurred 
to at regular intervals, a more active 
nutrition is established : a permanently 
greater supply of blood enters the ves- 
sels, even during the intervals of inac- 



• See the Author's Physiology of Diges- 
tion. &c., 9th ed., p. 181. 



tion ; and an increase of development 
takes place, attended with increased 
facility and vigour of function. 

If, again, any part is not duly exer- 
cised, there is no local stimulus to 
attract a large supply of blood or 
abundance of nervous power ; there is 
no activity of nutrition, no perfection 
of development, and no vigour of func- 
tion. And hence, in partial exercise, 
there is always predominance of some 
part over others ; the one too strong, 
the other too feeble. In the muscular 
system, the arms of a blacksmith con- 
trasted with those of a dancing-master, 
are a familiar illustration. 

This law of increased afflux of fluids 
and increased nutrition to exercised 
parts, and of diminished afflux and 
nutrition to inactive parts, is not only 
highly important in its practical con- 
sequences, but is in exact and obvious 
accordance with the plainest principles 
of reason. By this benevolent arrange- 
ment, parts acting strongly receive 
large supplies, and parts doing no- 
thing are left in the state of weakness 
befitting the demands made upon them. 
To every one who sees the principle, 
it must appear the height of folly to 
expect great nutrition and great energy 
to follow inaction, and vice versa ; and 
yet this is what mankind at large, in 
their ignorance, daily look for. 

This law of exercise, as influencing 
nutrition and function, is universal in 
its application, and applies to the os- 
seous as much as to any other system. 
If the bones are duly exercised, then 
active nutrition goes on, and they ac- 
quire increased dimensions, strength, 
and solidity. If they are not exer- 
cised, the stimulus required for the 
supply of blood to them becomes in- 
sufficient; imperfect nutrition takes 
place ; and debility, softness, and un- 
fitness for duty follow in the train. 
This cause of defective formation is I 
most active and most commonly seen 
in the bones of the spine in growing 
girls who are denied free exercise in 
that part ; and the consequent weak- 
ness in the bones and cartilages, as well 
as in the muscles, is a very frequent 
cause of the swollen joints and curva- 
ture in the bones pf the limbs in young 
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people, which no subsequent care can 
ever remove. 

The beneficial effects of exercise and 
diet in imparting solidity to the bones, 
have not escaped the observation of 
trainers and veterinary surgeons. Sir 
John Sinclair mentions that the bones 
of persons trained become, in a re- 
markable degree, harder and tougher, 
and less liable to be injured by blows 
or accidents.* Delabere Blaiue also, 
in speaking of the deposit of earthy 
matter and the consequent consolidi^ 
tion of the bones of the horse being 
hastened by anything that permanent- 
ly quickens the circulation through 
them, remarks that Nature gives to 
young animals a playful disposition 
for the purpose of *' increasing the 
flow of blood, and occasioning a more 
free deposit of the earthy particles." 
— '* The earthy deposit," he continues, 
" is usually proportioned to the wants 
of the animal ; it is thus most perfect 
in those whose exertions are most 
considerable : in the fuU-bred horse, 
therefore, the bones will be found more 
solid than in the bulky lower-bred va- 
rieties.*' But from this very circum- 
stance, when the animal is subjected 
to premature exertion, the consolida- 
tion of the bones becomes more com- 
plete before their softer portion has 
increased to its full dimensions j and 
hence " horses early and hard worked 
never arrive at their full size."! Tes- 
timony of this kind ought to be of 
great weight, as based, not on theory, 
but on the broad and well-marked ex- 
perience of practical men. 

It must be observed, however, that 

I defective nutrition may arise from 

other causes than inadequate exercise ; 

but 6ven then the consequences at- 

1 tending it are analogous in their 

nature. Among the poor it often 

, arises from deficiency of wholesome 

food, and from damp dark habita- 

' tions; among the rich, from feeble 

digestive and assimilating powers, 

and pampering in diet , and also from 

* Code of Health, 5 th edit. Appendix, 
p. 35. 

t Blahie*s Outlines of the Veterinary 
Art, Sd ed., p. 93. 



errors in clothing, and neglect of suffi- 
cient ventilation and due exposure to 
the open air. Rickets, softness of the 
bones, and white swelling, are accord- 
ingly observed to be confined to child- 
ren belonging to* one or other of these 
classes.* 

To understand more clearly the 
relative uses of bones and muscles, we 
may be allowed to use a comparison, 
although, like all other comparisons, 
it presents many points of difference. 
The bones are to the body what the 
masts and spars are to a ship — they 
give support and the power of resist- 
ance. The muscles, again, are to the 
bones what the ropes are to the masts 
and spars ; it is to them that the 
bones are indebted for the preserva- 
tion or change of their position. If 
the bones or masts are too feeble in 
proportion to the weight which they 
are required to sustain, then a devia- 
tion from their shape or position takes 
place ; and, on the other hand, if the 
muscles or ropes are not sufficiently 
strong and well-braced, then insuffi- 
ciency of support must necessarily 
result. Early infancy affords an 
instance of both imperfections, the 
bones being infirm, and the muscles 
small and destitute of true fleshy fibres. 
The diseased state called moUitie* o»- 
num, or softness of the bones, is an 
instance of what may be called a weak 
mast of the body, which must yield if 
its muscles be strongly drawn. The 
state of muscular debility consequent 
on fever and many acute diseases, or 
even on sudden fright, is, on the other 
hand, an instance of the inability of 
the bones alone to preserve an attitude, 
or execute motion, when the muscular 
system is weakened by disease. These 
differences merit attention. 

A knowledge of the condition of the 
bones at different periods of life, is 
not without its practical uses, — parti- 
cularly in regulating our treatment of 
children. In my Treatise on the Ma- 
nagement of Infancy ^ I have noticed 
that many parents, disregarding the 
fact that the bones are comparatively 

• See the Author*8 Physiology of Diges- 
tion, &c., 9th ed., chap. xii. 
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soft and pliable in infancy, — and in 
their haste to see the little objects 
walk without support^ — are continu> 
ally solioiting attempts at standing or 
walking, long before the bones have 
acquired sufficient power of resistance, 
and the muscles sufficient power of 
contJPttction, to cope with the law of 
gravitation. The natural consequence 
is a curvature of the bone, which yields 
just like an elastic stick bending under 
a weight. The two ends approach 
nearer to each otlier thb;n they ought 
to do; and tbe«mus6les, to accommo- 
date themselves to the 'change, become 
shorter on one side, and perhaps longer 
on the other, each losing part of its 
efficiency in the unnatuhiL change 
which it undergoes. 

From thlfl view, it will bc^seen how* 
hurtful leftding>>strings must be. In 
the first place, by their mechanical 
force, they compress the chest and im- 
pede respiration ; and, in the second 
place, by preventing the body from 
falling to' the ground, or rather by 
preserving an upright position, they 
cause more of the weight to fall on tii'e 
bones of the spine and lower extremi-^ 
ties, than these parte areiitted to carry. 
From this noxious practice, flatness of 
the chest, confined lungs, distorted 
spine, and deformed legs, too often 
originate. , 

The impropriety of an indiscriminate 
use of dumb-bells in early life, will 
also- be easily understood. If the 
weight of these be dispro^ortioned to 
the strength of the bones, it is obvious 
that we must produce the same kind of 
evil as by premature attempts to walk 
— namely, yielding of the -bones, and 
stretching and relaxation of their con- 
necting-ligaments. ' If, again, they 
be disproportionate to the muscular - 
pow^r, their effect will be to exhaust • 
instead of Increasing the ' strength of 
the body; 

From the exposition I have given of 
theiaws of exercise} as affecting the 
muscalal'*and osseous systems, the ab- 
surdity of expeeting* to Btrffngth&fi either 
the one or the other by the use of stays, 
or by lying for hours on a horizontal 
or inclined plane, will be sufficiently 
manifest. There is no royal road to 



heaMdi and strength, — ^no method by 
which, while exercise isdispensedwith, 
its advantages can be obtained. In 
th)e intervals between exercise;* re- 
clining on a plane is very useAiI-in 
delicate fast-growing girls ; but it 
should be resorted 'to only when the 
feeling of fatigue exists, either from 
pi^evious exercise, or from mere sitting 
up. As soon, howerer, as' this feeling 
is entirely recovered from, it ought to 
be discontinued, and never employed 
for hours and days in suecessioii with» 
out; reference to previous weariness, 
as it often is, on the false ndtion of its 
being 'conducive to health. 

Before concluding • this subject, a 
few general "observations may be fitly 
introduced on the structure of the 
joints. The bones are articulated in 
various ways, according to the move- 
ments which are required of them; 
but the principles on which the joints 
are constructed are the same in all. 
The articulating' surfii6e of every bone 
is formed of smooth and polished car- 
tilage, covered by a fine and glisten- 
ing membrane, which secrdtes the 
lubricating fluid of the joint. This 
synovial membrane, as it is' called, 
after spreading out over the articu- 
lating surface of one of the bones com- 
posing this joint; is reflected forwards 
tobe spread over the articulating sur- 
face 'Of the opposite' bone, and thus 
forms an air-tight bag interposed be- 
tween the extremities of the *boaes and 
containing ' th6 synovial fluid. The 
bones are held together partly by the 
shape of their "articulating surfaces, as 
in th6 hip-joint, and partly by various 
powerful ligaments 'and the tendons of 
the muscles. Our chief object here, 
however, is to direct attention to an- 
other striking proof of the wisdom with 
which the human body has- been* con- 
structed, and to the admirable manner 
in which lightness is united with 
strepgth. The fact was first pointed 
out by the brothers W«ber, that the 
pressure of the atmosphere, consequent 
on the air-tight character of the bag 
formed by the synovial membrane, is of 
itself more than sufficient to keep the 
articulating surfaces of the holies in 
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contact This ftdmirable fact i^ most 
readily demonstrated with the hip- 
joint. The round head' of the thigh- 
bone (fig. 6, hh) is recelVed into a 
socket formed by the off innominatum 
(s 8)y thus constituting what is fami- 
liarly known as a ball and socket joint ; 
and all communication * between the 
cavity of the joint and external fluids 
is cut off by the synovial membrane. 
Cbnsequently when, in the dead sub- 
ject, all the muscles which bind the 
thigh to the trunk are cut across, and 
the limb is left suspended to' the bc^y 
by the joint alone, the head of the 
thigh*bo^e is retained in the socket 
by the pressure of the atmosphere. 
'Riat this is the case may be proved by 
drilling a smsAl hole through the bone 
of the socket, so as to admit the air 
into the synovial cavity; the thigh- 
bone begins immediately to sink, and 
dislocation ensues.' The power thus 
exercised 'by the atmosphere is, of 
course, depelident'on the superficial 
area of the joint ; but Valentin calcu- 
lates thalt, in the case of the hip-joint, 
it is about one-fifth greater than would 
be necessaiy to support a limb weigh- 
ing 30'8 pounds tr^, and that thti 
barometer would require to fall to 25 
inches to place the limb and the atmo- 
sphere in exact equilibrium.^ From 
experiments «nd odculations made by 
the samft disthigtushed physiologist, it 
appears that the pressure of the atmo- 
sphere on the shoulder-joint (fig. 3« S) 
is capable of supporting a weight 
nearly twice that of the arm, and that 
the forces thus exercised upon the el- 
bowwjoint,knee-joint, and highest joint 
of the forefinger; are respectively 6 
times, 9 times, and 35 times greater 
than are requisite for 'the support' of 
thef forearm, leg, and finger.t The 
power thus gained is altogether inde- 
pendent of any additional expenditure 
of material; and a strength is thus 
conferred upon many of the joints (for 
instance, on those of the fingers), 
which could not have been aflbrded by 
mere ligaments, without destroying 
their elegance and symmetry. 

* Talentfai's Lehrbnch, vol. i., p. 91. 
t Ibid., vol. ii., p. 208. 



In health the joints are insensible, 
but 'when inflamed they become acutely 
sensitive^ and are extremely painful. 
They are very apt to become afilected 
in gout and rheumatism, owing appa- 
rently to the diseased condition of the 
blood ; and in the former disease the 
synovial fluid frequently deposits chalk 
or gout-stonds in the cavity of the 
joints, impeding motion, and produc- 
ing exquisite pain. 

In this chapter, as well as in that 
on the muscles, I have dwelt perhaps 
too much on the principles by which 
exercise ought to be regulated ; but as 
the subject is little understood by those 
who have the direction of youth, and 
is of permanent importance, I venture 
to hope that the tediousness of repeti- 
tion may be forgiven, if clearness and 
conviction are secured. 



CHAPTER IX. 

ON TtfS B&OOD AND THE 0RT3AN8 OP 
CIRCULATION. 

In the earlier editions of thid work, 
the next subject discussed was the im- 
portant function of respiration; but 
as: the chief object of that process is to 
effect a change in the properties of the 
blood, it 'will be useful to give a brief 
aocount of the latter, before entering 
upon the consideration of thb changes 
produced in it during ltd passage 
through the lungs. 

The blood is the fluid' by which the 
vitality of all other parts of the syst^in 
is supported, and from which they all 
derive tiieir nourishment. It Is also 
the source from which all the secre- 
tions and excretions are derived, and 
consequently the medium thorough 
which the waste or effete materials are 
thrown out of the system. Before the 
food which is taken into the stomach 
can become a part of the living stt-uc- 
ture, its nutrient part, wrhich is ex- 
tracted ftom it by the'\>rgans of diges- 
tion, must be converted into blood and 
distributed throughout the body. It 



140 



CONSTITUTION OF THE BLOOD. 



is only when thus converted into blood 
that the nutriment becomes organized 
or endowed with living properties, and 
it is only then that it becomes capable 
of supporting the life and action of the 
parts to which it is sent. 

The blood, therefore, is a compound 
fluid, containing in a liquid state the 
elements of all the tissues and organs 
of the body. When drawn directly 
from the blood-vessels it is a homoge- 
neous fluid of a bright red or dark 
purple colour, according as it flows 
from an artery or a vein. Its colour, 
however, is not an essential quality ; it 
varies in different animals, and in 
some of the lowest the blood is almost 
transparent. In all animals the blood 
constitutes the nourishing fluid from 
which all the textures are formed ; but 
in the higher classes it performs an- 
other office,^ — that of conveying into 
the system the oxygen inhaled in re- 
spiration, for the purpose of producing 
those chemical metamorphoses on which 
life depends.^ If fresh air be pre- 
vented from reaching the lungs, or if 
the blood be so altered in its quality 
as to be unable to absorb oxygen and 
convey it into the system, the meta- 
morphoses of the matter within the 
body are almost as instantaneously ar- 
rested, as when a lamp Is extinguished 
by the exclusion of air. , The functions 
of the blood being thus compound, we 
may naturally expect its substance 
to be compound also. Accordingly 
when drawn from an artery or vein 
and received in a cup, it is observed 
to separate after a few minutes into a 
transparent yellowish liquor, called 
the serum, and a firm red coagulum 
called the cht. 

The serum consists principally of a 
solution of albumen in water, along 
with a small quantity of fatty matter, 
and part of the inorgante principles of 
the blood ; while the clot is composed 
of fibrin and the corpuscles or glo- 
bules of the blood (which can be re- 
cognised as such only by means of the 
microscope), along with some addi- 

♦ See Versach eincr allgemeinen physio- 
logigchen Chemie, von G. J. Mulder, p. 856. 
Heidelberg, lSi5. 



tional fatty matter, and the remainder 
of the inorganic salts. It is on the 
fibrin that coagulation depends. In 
the living blood fibrin exists in a fluid 
state, but when withdrawn from the 
body, or after death, it runs into 
threads or fibres, and hence its name. 
The living blood, then, consists of a 
transparent fluid, holding in suspen- 
sion the globules of the blood, which 
are small flattened circular discs, form- 
ing distinct cells, and considered by 
some physiologists to be living enti- 
ties, analogous in some degree to the 
simplest of the infusory animalcules ; 
they having like them an allotted pe- 
riod of life, and being continually de- 
stroyed and continuEdly reproduced.* 
Hence the blood may be described as 
consisting of innumerable cells sus- 
pended in a glutinous fluid, which has 
on this account received the name of 
the intercellular liquid. The globules 
or cells are formed of thin transparent 
sacs, enclosing a reddish fluid, the 
quantity and quality of which are un- 
dergoing constant changes through en- 
dosmotic and exosmotic action, accord- 
ing to the laws explained on page 44. 
As a general rule, the deeper or lighter 
colour of the blood may be said to de- 
pend on the greater or smaller number 
of the globules ; but this i^ not the only 
cause which gives it dlff^ent shades, 
as is at once shewn by adding water 
to blood. The colour then becomes 
darker, although the globules are pro- 
portionally diminished; and the change 
arises from the blood-cells assuming a 
more globular form through endosmo- 
tic action, and reflecting the rays of 
! light in a different manner. Thiis ex- 
periment is of practical importance, 
as it shews that a sanguine complexion 
must not be regarded as an invariable 
symptom of healthy blood ; and Mar- 
chand has related a case in which 
there was externally every appearance 
of health, but where the globules 
amounted only to 97 parts in the thou- 
sand, instead of 127, which is the aver- 
age amount in femalea.t The patient 

^ See Owen's Lectures on the InTerte- 
brate Animals, p. 865. 

t De I'lnflucuce Comparative du Regime 
Animal, p. 68. Paris, 1849. 
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alluded to suffered fVoxn a variety of 
nervous symptoms, every organ in the 
body seeming to be occasionally af- 
fected. 

When coagulation takes place, the 
globules become entangled in the 
meshes of the coagulating fibrin, and 
thus enter mechanically into the for- 
mation of the clot. When, however, 
from any cause coagulation is delayed, 
the red globules partially subside be- 
fore being involved in the meshes, and 
in this way the so-called huffy coat of 
the blood is formed, which is simply the 
pure coagulum of fibrin. On referring 
to the analyses given below, the reader 
will perceive that the quantity of fibrin 
is very small when compared with that 
of the albumen and globules, scarcely 
surpassing two jparts in the thousand. 
On this account, and from the fact that 
fibrin enters very largely into the 
tissues of the body, it is supposed by 
many physiologists that the fibrin of 
the blood is a transition stage between 
its albumen and the solid tissues ; and 
that it is gradually elaborated from 
the albumen in the course of the circu- 
lation. Under the microscope two dis- 
tinct kinds of globules may be recog- 
nized in the blood, the red and the 
white, of which the former are by far 
the most numerous : as, however, it is 
generally supposed that the white 
globules are merely the red in a pre- 
liminary stage, we shall not draw any 
distinction between them, but include 
both under the common term of the 
globules of the blood.* 

The red globules constitute, as we 
shall aflerwards more fUlly see, the 
respiratory part of the blood, and are 
the carriers of oxygen to the remotest 
parts of the system. They exist in a 
considerably larger proportion in male 
than in female blood, as appears from 
the following analytical tables, de- 
duced, as the average, from several 
analyses by Becquerel and Rodier. 
From these it appears that there is 
contained in 1000 parts of— - 

* Dr Carpenter thinks the production 
of fibrin Is closely connected with the de- 
velopment of ^ the white corpuscles. See 
Ms Prindples of Human Phydology, 2d 
ed., p. A08. London, 1844. 



Male Blood. Female Blood- 



Water, . 7790 


7911 


Red globules, 141*0 


127-2 


Albumen, 69*4 


70-5 


Fibrin, . 2-2 


2-2 


Fatty matter, 1-6 


1-6 


Salts, . 6*8 


7-4 



10000 



1000-0* 



When regarded as consisting simply 
of suspended cells and intercellular 
liquid, the blood is found to be com- 
posed of about equal parts of both. 
The cells, however, contain consider- 
ably more solid matter than the inter- 
cellular liquid, the proportion in the 
former being about 7 parts of water 
to 3 of solids, and in the latter as 9 to 

l.t 

From the above table, then, we learn 

that female blood contains about one- 
tenth less of the globules than male 
blood, and that tliis deficiency is re- 
placed by water; consequently the 
blood is specifically lighter in women 
than in men, and hence, no doubt, one 
of the causes of the superior strength 
and enduring power of males. That 
the red globules are those by which 
oxygen is distributed through the body 
may be illustrated by reference to ex- 
periments by Prevost and Dumas, who 
found that when an animal is bled al- 
most to death, it can be recovered by 
injecting into its veins a mixture of 
the red globules and serum ; while the 
serum alone is quite inadequate to re- 
call life — principally, it would seem, 
from its not conveying oitjgeu, to the 
tissues, for Schultz found that when 
impregnated with oxygen it possessed 
reviving powers. J 

Within the limits of health, organic 
activity and the supply of nourishing 
blood are always proportioned to each 

* It is impossible to estimate the number 
of white globules apart fW>m the red with 
any d^ree of accuracy, but their number 
is too insignificant materially to afiect these 

results. 

t Lehmann's Lehrbuch der Physiologi- 
schen Chemie, 2d ed., vol.ii., p. 152. Leip- 
zig, 1830. 

J Wagner's Handworterbuch der Phy- 
siologic, vol. i., p. 212. 
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other. When n.piirt is sofiicieiitly but 
not too mucli exercised, a more vi- 
gorous circulcktiou taKes^lace through 
its vessels, and it increases io.size and 
in power. When it is left Inactiveyit 
receives a diminished pupply of blood, 
and becomes comparatively enfeebled. 
In like manner, when the natural sup- 
ply of blood to an organ is cut off or 
diminished, as sometimes happens from 
tumours pressing )ipoiv the principal 
blood-vessels going into it, its nutri- 
tion find its functional power immedi- 
ately become impaired. As might be 
expected, similar consequences ensue 
when the blood itself is imperfectly 
constituted and inadequate to supply 
the proper stimulus and the requisite 
.nourishment; This frequently l^ippens 
among the poor from deficiency of 
wholesome fqod ; among the rich frqm 
an impaired statQ of the digestive or- 
gans;, in the .consumptive from defec- 
tive respiration ; apd in many trades 
from the impurity of the surrounding 
atmosphere. Xhe blood cannot nourish 
unless a due amount of oxygen be sup- 
plied to it ; and when from violent ex- 
ercise the metamorphoses of the tissues 
take place so rapidly as to exhaust the 
Qxygcn of the blood faster than it is 
supplied by the lungs, death is pro- 
duced. . This consequence is seen in 
animals hunted to death. An opposite 
condition of .the blgod may also exist 
and equally endanger health. From 
too full living, aided by a good deal of 
exercise in the open air, which gives 
keenness to the appetHe c^nd vigour to 
the digestive. powers, blood may be 
formed in so large a quantity, and lof 
80 rich a quality, as to keep the system 
habitually in a state of excitement bor- 
dering on active disease, and easily 
convertible into it by the application 
of any accidental cause. Many young 
men, in what- may be termed a florid 
state of health, are thus cut off after a 
few days' illness, by some acute malady, 
often to the great surprise of all around 
them, although obvious signs of danger 
may have been long present, if the suf- 
ferers had only been sufficiently in- 
structed to be able to understand them. 
In these opposite states of diminished 
and increased vitality, the blood has 



lost it&noiaaaJloQnstiitttiQPythe changes 
consisting principally in the dimi- 
nution or ..incr/wsQ 'Of the number of 
the red globules. In pale sickly .girls, 
oil the one. himd, wjiere the ftmctionB 
of life are low, they are ocoasioiially 
reduced to 27, parts in the thonsand, 
while, on the other haiid, in stout 
plethoric young .men, where, the vital 
metamorphoses are great, they some- 
times rise to 185. Both extremes f^ass 
into disease. There c&n be no doubt 
that very many of the diseases, which 
afflict mankind arise from & morbid 
state of the blood affecting the nutri- 
tipn oC the body. We have undoubted 
examples of thisin the eruptiveiltevers, 
■suc^ as smallpox ; but our. knowledge 
of the nature .of the changes which 
the blood here undergoes ifr extremely 
limited. We shall bestow some farther 
b];ief consideration on this subject when 
the reader has been made acquainted 
with the jiatore of the function of re- 
. spiration. 

FiTOUL what has been said, it follows 
that a duo supply and proper quality 
of blood, are indispensable, to the life, 
nutrition, and activity,iof» every organ 
of the body;, and that, for the -con- 
tijiued preservation of health, both the 
supply and the quality of the blood 
ought to bear a. constant relation to 
the age, constitution, and. inode of life 
of the individual. In youth,- when 
growth, is rapid, and^.the mode of life 
characterized by activity,, a full supply 
.of well-constituted blood ie much more 
essential than in old age, lyhen growth 
is at an. end* end the bodily energies 
have become impaii^ed.^ In yootb, ac- 
cordingly, the effects of impoverished 
diet are felt much sooner than in ma- 
turity ; and hence, in cases of ship- 
wreck and starvation, the yeung are 
generally the first to perish. 

But the blood, as .already hinted, 
serves other purposes besides those of 
supporting life and nutrition. It sup- 
plies the materials of all the various 
secretions, and, being the medium by 
which all the decomposed tissues of j 

^ See the Author's Treatises on Sigettion 
and the Management of Infancy. | 
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the'bodj are4»rrie4ioibe<vurioii»«x- 
cretiog oigfUQS^ it .Ukewise fomiihes 
tbe e^crttums ; tCoaBequently, «Yery se- 
cr«tuig «|id excretiog; organ receive* a 
supfMy of blood ^.pfopQrtionedf to Its 
aiae/tand to theimpertanceand extent 
of its function. ThH8,.tbe ucine isaepa- 
rated orBxoreted fromtiie blood by the 
kidnay^^ftfidibesearef in consequence, 
provided ^tb arteries of a aize corre- 
spondipg to.ihe ayewiget copiooanesB 
of the excretion. - In like.manjier, the 
perspication iaderiv^edfjrom tbe,blood» 
and we have already eeen in what pro- 
fonofr the .aeleries <are distributed to 
the Bli^in. Vhe exorelion , from . the 
bow.els.is lanothec .esample of a aiihilar 
correaponden^. The bland and oily 
fiaida which lubricate the; jointa,. the 
IQUCU0 which moiaiens the air paaaages, 
>«nd the teara which hedim tbe eye, are 
all instances oSateretionf derived more 
or less .directly from the bloody and 
they cease to be formed if , the supply 
of blood to.ihei^ veepective organa be. 
ftrrested.- If, on.thet contrary ,rithe sup- 
ply of »hlood< beinereased, the oi^ns 
are^timulated to^eaten activity ; and 
if the stimtUua be carried too far^ dis- 
eased aotion 'will foUoWi and the regu- 
lar QB^yeiok^gipal order of .even ta be- 
Qome iaterrapted, so that the function 
may he even altoge^r arrested. 

^e. ^efttlyt increased quantity of 
blood which, .is th.ua directed towards a 
aeci^t}ng,or excreting organ when in 
fall actWityr may ber easily, conceived 
from \9ik&t happens in the case of .the 
kidneys when. their function is highly 
excited. •Itis a matter ^f joommon re- 
mar]^ thata copious discharge of umne 
ofleuffoUawsr within a. .few minutes 
afterdrinlDtng a pint ot two of mineral 
wateisin a cold morning,, or on going 
into, the open air in winter after leav- 
ing a convivial party in a* warm room. 
But as every drop of the urine thms 
rapidly thrown -out is derived /ron» the 
hloodAtent to^ ^ kidntySf it is obvious 
that the whole quantity of blood circu- 
lating through thentat that time, must 
have- been very le^ge ; otherwise no 
such extensive ^excretion icoold .>bave 
taken place. 

.The blood whoch thus supports life, 
impartanour)J9hm^nt,and«fuxnishesthe 



matawals of tbe seereiionaauid excre- 
tions (witbihe exception of. the bile, 
which is derived from the venou^ 
bloo4)t is called the vital, rtd^or arte- 
rial blood. The first-namQ is.derived 
from its exclusive property/of ttutain- 
inff life i the second frobi its fiori^ red 
colour i and the third fr^m the vessels 
or arteries in> which it is contaijaed. It 
is-of this blood we have now to speak. 

In man and ^he higher classes of ani- 
mals, the arHrial.ov vital blood is.of a 
florid red hue, but in many inverte- 
brate ranimala it is entirely colourless. 
The colour- also varies in the verte- 
brate animals* being dependent on the 
amount of colouring matter contained 
in the red eorpusdks. Thius^ it is 
comparatively pale in ithe goaband the 
rabbit, and paler still in the frog and 
in fi^es : hence tbe light colour of 
the flesh of these anim^. As already 
mentioned, it is the arterial blood alone 
which is capable* of supporting life and 
yielding nourishment to the different 
parts of the organism ; and from the 
moment that it ceases to be supplied to 
any part, that part begins to decay and 
die. By the very act, however, of thus 
supporting life and carrying on nutri- 
tion, the arterial blood itself undergoes 
a l^ange. It loses its bright red colour, 
assumes a darker hue, and is found to 
be no longer available for its former 
purposes. These changes do not occur 
to any visible extent in the larger ar- 
teries, whtf:h may therefore be regard- 
ed, in a general sense, as serving only 
for the conveyance of tlie blood. It is 
in the very minute subdivisions or 
branches by which the nutrient par- 
ticles are deposited in the tissueS'Of all 
living parts, that the change from the 
arterial to the venous character is first 
observed. 

•From the arterial blood being indis- 
pensable to the continuance of life and 
nutrition, itfollowsthat.it must, by 
some means or other, be distributed in 
due quantity to every part of the living 
body. The solid parts being ^ed and 
immoveable in their respective places, • 
they cannot go in quest of blood, and 
thus, the only alternative is that the 
blood be brought to them. But it is 
notsufficient that arteriaLbl^ood be sent 
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very orgEn of the bodj. The 
circumMnnee thM In the act of nup- 
porUng life wid impirting nourlBh- 
ment, it lossi it« own churacterietic 
propertieB, occuioni & neceiBlty that 
the supply should be eoncinuaut, and 
proportioned to the nftture andaetivitj 
of Uie part. Such Eu»»rdiBg1y is the 

' ' ""■ - - -[ of vital blood u 

B oiHy with the 



ia to io-v 



f life ; and o 
itigate tl 






that Bapplj Is effected vitb the regu- 
larity and conitanc; required. 

Putting all other qaestiona out of 
light for the present, I may meDtion 
:bat the arterial blood ie Bent as faat 
■a It If prepared to tht Uft tidt 0/ the 
htart, aa the fountain-bead trom trbich 
I to he diatribnted through the 
body. At Hits point, therefore, we 
ihall take it up. 

In Fig. 7, representing a section of 
the heart, the two sides are seen eepa- 



■1 ^L 




1 by a white perpendicular line. 
The letUrB v c 9, and v < >, indicate the 
vena cavre by which the venous 
blood ia returned from the rest of the 
body to the WjAt auriclt t, a. Prom 
the right auricle, this venouB blood 
panes by tiie hole o, into the right 
vmtHek r, v. It next enters tbe ]>ul- 
tnonor^ arteria a^p., a.p., to go to the 
lungt, whence it returns /tncrialiied, 
by the pnUaonary veim v.p., v,p., to 
"itleftcmTidtl.a. The arterial blood 
ext paues through the orifice a, into 
the 1^ mntn'<k l.v., to be distributed 
through tiN body by the anrta a. a. 



The right auricle and venti^cle can- ' 
etltute the right ride of the heart, uii j 
contain «(!KOiH blood. The left anrldt ' 
and ventricle constitate the ieft nil, I 
and cODtain arttrial blood. Ths left ,1 I 
ventricle, having the ofBce of diiui- '| 
bating the blood for the nourisbmeat ^ 
of the whole system, is much more 1 | 
muscular and powerftil than the right f 
ventricle, which sends the blood 
throngh the lungs only. For the aki I 
of simplicity we shall, at present, con- '[ 
fine ourselves to the distribution of I 
the arterial blood. 

The letters t.v., then, indicate the I 
{«;% wnlricle into which the arteriil ! 
blood ia poured fbr distribution. The 
ventricle, being thick and muscular, | 
contracts powerfully upon the can- < 
talned blood, and, like a force-pemp, I . 
projects it into the great artery called | 
the aona a. a. The opening e, hj , 
which the blood entered the vcntrieit j 
from the left auricle, being now shut j 
by a valve which admits of the CIl^ j | 
rent flowing only In one dIreetloD,t)ie ' 
blood cannot retrograde fn itscoone; 1 
and as another vtdve at the beginning 1 
of the aorta prevents Its return into | 
the ventricle from which it bis been 1 
expelled, the only channel left open 10 
it is that which it acttully follevi ' 
along the aorta. • 

By every Buccesstve contnction of . 
the ventricle, a fl'esh quantity of blood 
ia prelected into the aorta, and it in . 
its turn impels that which preceded I 
it; just aa happens with the socces- ' 
sive quantities of water raised or pro- 
pelled by a pump. It is chiefly bj \ 
this contraction of the left ventride 
that the blood is circulated in tbe 
arteries ; and what ie called tht pitUe it \ 
merely the successive dilatation and ' 
contraction of the arteries a« Uiey re- ; 
ceive and contract upon every succei- . 
aive quantity discharged by the heart. 
Hence, in the healthy state, the pnlw 
and the beating of the heart always 
correspond, and pre*ei*ve the same re- 
lation to each other. | 

The coarse of the arterial blood 
after it has entered tbe aorta, and it> 
gradual distribution through smalltr 
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I i) rapFwonting the aortaa. juttwlMre 
I it lu»e> tb* keart, Mid ita vArioua 

subdiviciDiw h the; spread oni the 
: wkol* bfAj. At s, just aittr leaving 

Ibe bMrt, the aorta fiwnu a kiod 4t 



semicircle, wU^ is UiaDoe o 



WUd th« 
woA 0/ tAs turta. Fram the i^pw 
pert ef this anik, the uter ie> lu^ly- 
ingtba beMl, iltvulden, aad ams, an 
Meo to tirlu aid hMiidi isto c " 




L tOTOtid, t c tbe *Kl><IaniM, « z Uie I prte oC braaiias to the )iarl> I^ing 
I; aaliimg, ( « Ibe iHipin-aJ wrlerie^ At on aadi MAe eaid to tbe msaiis • 
i, the ternuiiatiaa ttf (be arch, the aarta taiMd in th« ebaat ud abdoiaiji, u 
ll puna dowDinrdediHigtkeqMM, and | k 
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as ft i, the intereostcUsy running between 
the ribs, ece the cceliae, going to the 
digestive organs, re the renal, going 
to the kidneys. At the lower part of 
the spine it divides in two great 
branches called the iliac arteries, ily 
which pass down and sabdivide to 
supply the lower extremities and 
lower parts of the trunk. The other 
letters refer to the names of arteries 
which need not now be particularized. 
As the arteries continue, in the 
manner above represented, to divide 
and subdivide into smaller and smaller 
branches, like the branches of a tree 
from the parent stem, they ultimately 
reach, in the intimate tissues of the 
organism, a minuteness which renders 
them almost invisible, and they become 
proportionally numerous. To appear- 
ance they are even smaller than hairs, 
and hence they are often called capil- 
lary (hair'like) vessels^ or branches of 
the arteries. So minute are they in size 
and innumerable in quantity, that the 
point of the finest needle cannot pene- 
trate the skin without piercing them 
and drawing blood. When, therefore, 
the expression capillary vessels or 
branches, or simply the capillaries, 
occurs, the reader will please to keep 
in mind that all these are merely dif- 
ferent names for the continuous and 
minute subdivisions of the larger 
blood-vessels ; and when the capillary 
circulation is spoken of, nothing mpre 
is meant than that part of the general 
circulation which is carried on by the 
minute branches of the larger blood* 
vessels. Strictly speaking, the capil- 
laries form a kind of network of almost 
microscopic vessels between what are 
considered the terminations of the 
arteries and the commencement of the 
veins, and are consequently common 
to both. But in a general sense, the 
capillary vessels and circulation bear 
much the same relation to the larger 
blood-vessels and circulation, which 
the small gas or water pipes distri- 
buted through a private house, do 
to the main pipes and larger subdivi- 
sions extending along the streets and 
alleys. They are all parts of the same 
great whole, and the venous capil- 
laries are merely those branches by 



which the now venous blood is trans- 
mitted from the arterial capillaries to 
the extremities of the veins. 

In different organs the capillaries 
are of different sizes, those of the kid- 
neys, for instance, being considerably 
larger than those of the skin ; and it 
is not improbable, that upon this dif- 
ference of structure may depend, to a 
certain extent at least, the peculiar | 
secretions of the various organs.* We 
shall afterwards see that the course of 
the blood in the large blood-vessels is 
extremely rapid ; while, in the capil- i 
laries, it is calculated by Valentin ! 
to move at the rate of about a yard in 
half an hour.t If this estimate be ] 
pretty near the truth, it will follow 
that the capillaries are extremely 
short, as the blood completes the cir- 
culation of the whole body in the space j 
of about two minutes. 

Since it is in the capillaries that 
many of the changes incident to nutri- 
tion and the support of life take place, 
and that the arterial blood loses its 
florid colour ai^d characteristic pro- 
perties, it follows that if the exhausted 
blood were not sent away, and its 
place supplied by fresh arterial blood, 
nutrition would cease, and death 
speedily ensue. We have already re- 
peatedly had occasion to observe that 
the phenomena of life are dependent 
on the various metamorphoses of mat- 
ter which are constantly taking place 
in the organism. It is in consequence 
of these changes that the arterial blood 
is transformed into venous, and in this 
process endosmosis and exosmosis act a 
conspicuous part. The red corpuscles 
cannot themselves traverse the walls 
of the capillaries, but these walls are 
sufficiently thin to allow a reciprocal 
action to take place between the con- 
tents of the vessel and the juices of 
the body, by means of which fresh nu- 
tritive particles are deposited, and the 
effete materials carried off to be ex- 
creted by the proper organs. We 



• The nature of the secretion ia ako ' 
much influenced by the natnre of the cells 
which constitute the parenchyma or sub- 
stance of the secreting organ. 

t Lehrbuch, vol. i., p. 481. 
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have, therefore, next to shew what be- 
comes of the blood after it has given 
oat the nutrient particles and the va- 
rious secretions and excretions al- 
ready referred to, and thereby lost its 
vital power. 

The principal means which the 
Creator has appointed for renewing 
and restoring the lost properties of the 
arterial blood, are the digestion of 
food and the process of respiration. 
By the former, fresh materials of nu- 
trition are supplied in the manner ex- 
plained .in my work on Digestion 
and Diet ; and by the latter, the now 
dark blood absorbs a portion of oxy- 
gen, and gives out the excess of car- 
bon, the presence of which is the 
chief cause of its being no longer ca- 
pable of supporting life. But before 
the digested food can be converted 
into vital blood, it also must be sub- 
jected to the process of respiration ; 
and hence in man and the more per- 
fect animals, the dark blood and the 
new nutriment must be made to pass 
together through the lungs or organs 
of respiration befare arterial blood 
can be formed from them. The next 
step in the study of the circulation, 
therefore, is, to trace the blood from the 
remote capillary branches of the arteriesy 
where we left it, to the lun^a or organs of 
respiration. 

On carefully examining with a mi- 
croscope the circulation in the thin 
membranous web of the foot of a frog, 
the red blood is seen to pass from the 
minute arterial capillaries into other 
vessels equally minute and numerous, 
which gradually coalesce into larger 
and large^r branches, and these again 
into others still larger, just as the fine 
roots of a tree gradually unite, ai^d at 
last terminate in one common stem. 
These minute vessels also are termed 
capillaries ; but, from their contain- 
ing dark blood, they are named venous^ 
to distinguish them from the others as 
arterial capillaries. In point of fact, 
however, the two are continuous, and 
analogous in structure and appearance. 
The only differences are, that the 
blood which they contain, is darh or 
vtnousy and that the course which it 
follows is exactly the opposite of that 



in the arteries. Thus the venous 
blood proceeds from all parts of the 
body towards the heart; while the 
arterial, as we have seen, proceeds 
from the heart towards all other parts. 
The two thus form a current and coun- 
ter-current; and these two currents 
constitute what is called the gencraly 
systemic, or larger circulation — the 
capillaries being merely the small 
vessels intermediate between the 
larger branches of the arteries and 
veins. 

Of the course of the veins no parti- 
cular description need be given, as it 
is nearly the same as that of the ar- 
teries. In most instances, indeed, the 
deeper-seated veins and arteries lie 
side by side ; but frequently there are 
two veins where there is only one 
artery. The more superficial veins, 
such as those seen on the back of the 
hand, and on the arm and legs, do not 
accompany arteries. The branches of 
the veins, in common with those of 
the arteries, everywhere communicate 
freely with each other by what are 
called anastomosir^g or cross branches ; 
and by this arrangement, when the 
current is for a time accidentally 
stopped in one vessel, the blood can 
always find a passage by another. 

The coats of the veins are much 
thinner than those of the arteries, and 
consequently are unable to withstand 
an equal degree of pressure. To ob- 
viate the inconveniences which would 
thus have arisen, especially in the 
veins of the legs, from the pressure of 
a considerable column of blood, these 
vessels are provided with valves which 
prevent the reflux of the current. In 
a former chapter (p. 98), the in- 
fluence which muscular contraction 
exercises on the flow of blood in the 
veins was taken notice of; and we 
now farther perceive that, but for the 
valves, the blood would be driven 
backwards by the contracting muscle, 
so as, by distending the coats of the 
veins, to produce varicose swellings, 
an affection which, notwithstanding 
this provision, is frequently seen in 
those whose occupations oblige them to 
remain long standing. 

From the fact of the blood running 
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in opposite directions in the arteries 
and veins, it follows that when a 
wound Is inflicted, a different method 
must be employed to arrest the loss of 
blood according as it proceeds from 
an artery or a vein. If an artery is 
laid open and red blood is flowing, the 
pressure or ligature should be applied 
on the side niarest the heart ; whereas 
If a vein is wounded and dark blood 
escapes, the pressure should be applied 
on the side farthest from the heart, or 
beyond the wound. We see this prin- 
ciple exemplified in common blood- 
letting. The object being then to 
CQ,UB6 the blood to fiow, the ligature is 
always placed nearer the heart than 
the intended puncture of the vein, so 
as to intercept the current upwards 
from the hand and fore-arm. When it 
is wished to stop the flow of blood, the 
ligature is removed. To those unac- 
q.uaintpd with anatomy, the florid or 
dark colour of the blood which escapes 
from a wounded vessel will indicate 
whether it proceeds from an artery or 
a vein, and whether the chief pressure 
should be applied above or below the 
wound. 

The object of the dark blood being 
thus returned to the heart by tbe 
veins is, that, after receiving the nu- 
triment prepared from the fooa in the 
form of chyle, it may he trammiued 
through the hunge, there to ttnder^ the 
changes required for in^parting vital 
properties to the ch^fle^ goid re^omerting 
cA< veuoue into arterial blood. This 
tranamisaion is effected in the follow- 
ing manner. 

We have already stated that the 
arterial blood is transmitted by the 
left side of the heart into the aorta for 
general distribution. By the veins, 
however, it is returned to the right 
side of the heart. From the head, 
arms, and upper part of the body, the 
dark blood returns by a variety of 
veins, which ultimately terminate in 
one large trunk called the vena cava 
superior or deecendens (the superior or 
descending hollow vein), v c «, in fig. 7. 
From the inferior extremities and 
lower part of the body, the venous 
blood is returned by a great number 
of veins which, in like manner, ulti- 



mately coalesce into ope trunk, called 
the vena cava inferior er csseendeiu 
(the inferior <^ cueending hollow vein), 
V e t, in the figure. These two great 
veins are seen to terminate at one 
common point, where their imotwi- 
rents accordingly meet (afl indicated 
by the arrows), in tlie cavity termed 
the right auricle of the heart, r a. The 
venous blood, being the proper sti* 
muloe of the auricle, cavacs it imme- 
diately to contract, and tiie neoessary 
result is the propulsion of its con- 
tained blood, in the direction of the 
arrow, through the opening •, into 
the triangular-looking cavrty called 
the right ventride, r v. The right ven- 
tricle is now in its turn stimulated to 
powerful oontractioB, and, as a valve 
at o prev^its the return of the Uood 
into the auricle, the current must once 
more flow, in the diveetaon of the 
arrow, into the lavge vessel seen at its 
upper corner^ aAd eaJied the pulmo- 
nary (or hmg) artery. This artery di« 
vides into twobraacheS) a^., a.]p., one 
going to eaok of the two lungs, and 
spreads through their siilietince in 
endless ramicfifiatieiiis of infimte mi- 
nuteness, resembling the capilUffj 
vessels already described. These nu- 
nute eapillarieB are ramified exten- 
sively upon the delicate Haaing mem* 
brane of the innumerable niivedls of 
the lungs ; and it is while drcvlsting [ 
through them that the dark bilood, by 
absorbing oxygen from the inhaled 
air and giiving out its carbon in the | 
form of carbonic acid, beeomes oso- 
verted into arterial UIoonL 

To an uninformed jmtsob, it nay 
seem impossible thai any dbemical 
action should t^e place between the 
blood and the esifceraal air when the 
membranous struotuiw of the ttir-cells 
is interposed betwieen tfaem« This, 
however, as we have alroady seen, 
forms no oibstacfte to the requisite 
changes taking place, for It Is found 
by experiineot that venoos blood i» 
acted upon by the air ei^en titrough 
the thick and firm texture of blad- 
der. Of late years^ tbe reaaarcbes 
of DuUrochet asul etfaera haws shewn 
that both living and dead tissues give 
passage to gases and fluids by that pe- 
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cnH>r intercluu^ of porticles vbich 
we dttcribftd on pAgfl 44 BDder thn 
deugnMitra of Mulonwgu ftod tau- \ 
nuiu — proeewea which pUj m part in ( 
muj pheBOBHBW pruTionBlj (appoaad | 
to be of k paraly xital ehanetar. Not I 
only, indeed, doci On nieinbTiuia of 
tb« ur-od1a preeent m obstacle to tha 
cbangea alluded to, but it alio gl*M 
pusags to a large qnmtity of walerj 
capoar whidi i* visibla ia the breath 
tiirewii oat by tliQ Iqaga. But a« thii 
part ii£ the nbjeet will aona to be 
CMuidered more folly when treating 
or leejnrmtion, I ibM now Isavo it, 
and procacd to trace tin cosice of the 
blood onwarda to oar original atarting 
poiit. 

Tba veaou* blood, b*i^ tbu reeon- 
tertod iato arterial in the ospillariei 
of (he air-fldli, pnce*d> onwardi into 
UHdlNr Mt of O^oally mioata viMels, 
carnspiMiiliDg to tin renou eapil- 
luiCB of t^e general eJicnUtion. la 
Uiese the blood is obMrvad to have 



reaumed it* flsrid red coloar, and ti 
haTB changed lt> direction. Itia no* 
tfatumltted from tbtj minate ti 
larger and larger brandtei, till the 
latter at laat coalesce, and form 
large *enoua tronks called the pai 
nary MiMi, v.p„ v.p., in lig. 7. These 
Teini collect all thenswly arterhdiied- 
blood fWini the two lnnp, and convey 
it to the hft imricle ef t\» »«i>n, la., 
by the contraction of whieh it is once 
more transmitted to the point from 
which we started, nuaelj, the JqA "m- 

This tnueniiasion of the venonb 
blood from the ri^t dds of Uio heart 
throngh the InngB, and back to the 
left side of the heart in the fotm of 
arterial blood, is called fAd pu/m*q^ 
or Uaer ciriwiuion, to diitinguish it 
from that throngh the body formeriy 
described aa the g^nsral, a^xani^, or 
larger circBlation ; and their ol^eett, 
it will be observed, are qnlte distinct. 
The use of the polnonic dccnlatlon ii 
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accordingly the lungs themselves re- 
ceive branches for their own nutrition 
from the vessels of the systemic circu- 
lation. There is thus, properly speak- 
ing, a double circulation in man a^d 
the more perfect animals ; and as it is 
essential that the reader should clearly 
understand this arrangement, I insert 
^ a diagram (fig. 9) in' which the two 
circulations are represented as entirely 
distinct, and the heart as if consisting 
of two separate halves. In that diagram, 
the appearance of the heart and the 
distribution of the vessels are, of course, 
artificial and different from what is 
seen in nature, but they will give a 
correct idea of the*di8tinction between 
the systemic and the pulmonic circu- 
lations. 

Starting as before from the left ven- 
tricle, I, the arterial blood passes into 
the aorta at a, and is thence distiibuted 
by the arteries, a, a, which branch out 
as already described till they terminate 
in the very minute capillary ramifica- 
tions, cap. These arterial capillaries 
are seen to join with the equally minute 
venous capillaries, which coalesce into 
larger and larger branches of veins, 
till at length they form the two as- 
cending and descending vencB cavce, v t/, 
which terminate at the right auricle of 
the heart. This includes the whole of 
the systemic circulation. In the dia- 
gram, it is represented by the upward 
and downward vessels, and the course 
of the blood is indicated by the direc- 
tion of the arrows. 

Arrived at the rigJu auricle^ the ve- 
nous blood passes into the right ven- 
tricUi r, from which, as indicated by 
the bent arrow, it is propelled into the 
pulmonary artery ^ a p and p a, to be 
distributed to the two lungs. In one 
sense it is a misnomer to call it an ar- 
tery, as it contains venous blood ; but 
it has received that name partly from 
its structure, and partly from its 
bearing the same relation to the right 
ventricle which the aorta does to the 
left, and from its branching out into 
smaller and smaller ramifications just 
as an artery docs. On arriving at the 
pulmonary capillaries, the venous blood 
regains its florid colour and life-sup- 
porting properties, and is thence 



collected by the venous capillaries I 
which coalesce into larger and larger ' 
branches, and ultimately unite to form 
the pulmonary veins, v p and p v, 
which^ as formerly mentioned, trans- 
mit the now arterial blood into the left 
auricle of the heart, and thence into 
the left ventricle, /, from which we 
started. 

Here it is necessary also to explain, 
that the pulmonary veins, although 
containing arterial blood, take the 
name of veins from their structure and 
mode of distribution. 

This shorter course is called the pul- 
monic or lesser circulation, and in the 
diagram it is represented by the ves- 
sels branching out horizontally to the 
right and left where the liings are 
supposed to be. The sole object of 
this circulation is the aeration of the 
venous blood, and consequently it va- 
ries in the different classes of animals, 
according to the mode in which the 
aeration is effected. 

The total amount of blood has been 
estimated by Valentin at about a fifth 
of the weight of the body ; so that, as- 
suming with Quetelet the average 
weight of a man, between thirty and 
forty years of age, to be 170*5 lbs. 
troy, his blood would amount to about 
39 Ibs.^ If,' now, we suppose that the 
heart contracts seventy times in a mi- 
nute, and that each contraction pro- 
pels two ounces of blood, it follows 
that the whole mass of blood will 
complete the circulation in three 
minutes. Yalentinf is of opinion 
that two minutes are sufficient, and 
other inquirers give even a shorter 
period. The question is one of consi- 
derable difficulty, but an idea of the 
rapidity of the circulation may be 
obtained by injecting a solution of 
prussiate of potash into a vein, and 
noting the period which elapses before 
it can be detected in the blood of dis- 

* The quantity of blood is not generally 
reckoned so high. Weber and Lehmann 
efltimated it at about 8*5 kilogrammes 
(2 2' 7 8 lbs. troy) from experiments on the 
bodies of two beheaded malefactors. Sec 
Lehmann, Lehrbuch der Phys. Chemie,ToI. 
ii., p. 259. 

t Lehrbuch, vol. i., p. 502. 
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. If theiolution beinjected 
gulac vein of a horse, tbe 
e do Meted in the blood of 
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tnenty-iive eecoDds. thereby ehewing 
Ibftt in thiB almost incredibly short 
period the blood pa»»a throngh the 

throngh tbe InDga to the left >ide of 
the heart — further, along the whole 
■ course of the aorta and part of the 
iei of the leg — aud finally 
Ihraugb tbe capillaries into the femo- 
■ ein. In early life the pulaationa 
I oribebeartaremuch mare rapid than 
atare age. In the new-born Ln- 
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e,iD the child of nine 
veirs to 88, nod in the adult to 70. 
Thus the heart of the adult beats 
\m.m» times in twenty-four hours, 
n-liilo that of the infant beats 
195,S40 times. It is worthy of Dotire 
j tliiit ihe positioD of the body has some 
I efferton the number of the pulsations, 
' "hich are generally 10 or 12 more 



Therestill ex i sts am ODg physiologi 
' couriderable differeaee of ' opinion 
[ lothecanaeof theoiotloDsof thehea 
I KOIM looking upon its contractions 




n produced by 
iiio uu:iHn:i of tbe blood, while of- - 
consider them to depend on ner 
power cijraing apontaneoualy from the 
ufTVOUBcentrnsoforgiiniclife. When 
tbe heart of a frog or a fish ia cut out and 
placed upon the table, it continui 
beat sometimes for several hours ; and 
this phenomenon shews that its actio 
doos not spring f^om the brain or sp 
nal cord, although we know, from tl: 
palpitations produced by mental emi 
tioD, that to a certain extenttbe heart 
is uDdertheinfluenceofthe brain. The 
weight of evidence at present tends to 
prove that Its motions depend on the 
stimulua of the blood, which in the 
eioised heart ia replaced by the con- 
tact of tbe air; and Tiedemann hat 
shewn that tlw contractions cease in 

again admitted :■ it remains doubtful, 
however, whether the contractions are 
produced by the application of the 
stimulus directly to tbe muscular 
fibres, or indirectly through the me- 
dium of the nerves which are encloacd 
in tbe muscular tissue. ' It would far 
e»ceed our limits to enter upon tbe 
cuEslon of this question, which m 
over Is not of that practical character 
which is the principal object of this 



152 



FORCE OF THE 



the pnfixed figure, representing the 
luags L I» L L, heart H, and larger 
blood-vesMls connected with them in 
nearly their natural situations. The 
letters L.y. indicate our original start- 
ing-point, Him left ventricle of the 
heart, A. A. the aorta^ V.C.A. and 
V.O J. the ven» cavn returning the 
▼enouB blood to the right auricle R.A. 
and right ventricle B.V. From the 
upper part of this ventricle, the pul- 
monary artMry P.A-. nay be traced to 
the root of each lung. The pulmonary 
veins P.V. bring tiM blood back from 
the lungs to the left auricle L.A., from 
'which it is once more thrown into the 
left ventride L» V., to be redistributed 
and run the same course as before. 

It is a c«riou9 fact, that in all the 
warm-blooded animals which have 
hitherto been made the subject of in- 
vestigation, the blood is propelled 
through the arteries with nearly the 
same degree of force. The strength 
of the current of the blood has been 
estimated in varioofi animals by intro- 
ducing a tube into one of the prin- 
cipal arteries, and ascertaining the 
height of the column of mercury or 
water which the pressure of the blood 
is fl^le to support. According to the 
experiments of Poiseullle, the force of 
the current of blood in the arteries of 
a horse and of an ox, is equivalent to 
the weight of a column of mercury 
of about six and one-third inches in 
height, and in the arteries of a dog to 
a column of about six inches. From 
these and other experiments, it is pre- 
sumed that the blood is propelled in 
the arteries of man with a force equi- 
valent to the weight of a column of 
mercury rather more than six inches 
in height, or of a column of water 
seven feet high. This force, however, 
is not constant, but varies with the 
respiration; increasing with expira- 
tion, and diminishing when air is in- 
haled. Expiration, therefore, assists 
the heart in propelling the blood ; and 
in accordance with this fact, every 
one must have remarked how much 
the pain of headache is increased by 
a fit of coughing, which tends to aug- 
ment the flow of blood to the brain. 
At first sight it may seem improbable 
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that the large and powerful heart of 
the horse should not propel the cur- 
rent of blood witii greater power than 
the small heart of the dog. But it 
shonld be remembered, that the quan- 
tity of blood ie, in tixe latter, propor- 
tional to the ^iae of the animal, aad 
that hence a smaller heart is required 
fi>r its proputeion. The heart of the 
animal is thus always in proportion 
to the quantity of blood to be pro- 
pelled, and to the size of the arteries 
which convey it% When this relation 
is disturbed, either by increased or 
diminished power of the heart, the 
normal condition no longer eariflts, aud 
a state pregnant with more or less 
danger supervenes. If the power of 
the heart be Increased, the blood is 
propelled with a force which may 
break dmm the wuUs of the blood- 
vessels, especially &ose of tine brain, 
thus giving rise to apoplexy; while 
if it be diminished, the body is ren- 
dered incapable of undertaking, the 
active duties of life, from tiie heart 
being unable to propel the blood in 
sufficient quBintitieB to sustain the 
vigour of the various organs. In such 
cases syncope or fainting vat infre- 
quently arises from the brahi^ receiving 
an imperfect supply of blood. 

When an artery is wounded, tiie 
blood springs forth immediately in 
intermitting jets, caused by the inter- 
mitting contractions of the heart, and 
exerting, as we have seen above, a 
force equivalent to the weight of a 
column of water seven feet high. But 
in the passage of the blood through 
the capillaries, its intermitting pro- 
pulsive power becomes equalized, so 
that when a vein is opened, it no 
longer springs forth in jets, but flows 
in a continuous stream. The force of 
the venous current is much inferior 
to that of the arterial, scarcely amount- 
ing to a tenth of the latter. The prin- 
cipal reasons of this loss of power lie 
in the arterial force being expended 
in the passage of the blood through 
the capillaries, and in the increased 
channel afforded to the venous blood 
by the greater number of veins. 
Hence, when a vein is wooaded, it is 
comparativeiy easy t» stop the effu- 
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sion of Uood by pressure over the 
woud4, bm tbe blood readily passes by 
saotiker chaniiel. When, however, all 
the ireins of a limb are tied, excepting 
one correspcmdlBg with the artery, the 
current of the venoiiB blood is nearly 
88 strong as that of the arterial — 
thereby showing that, in the normal 
state, the comparative feebleness of the 
yenoos circuhttion is cansed princi- 
pally by the increased calibre of the 
veins. The resider will now perceive 
why Nature has been so much more 
careful in j^notecUng the arteries than 
the veins from risk of injury, and 
why it is found so much more difficult 
to stop bleeding from the farmer than 
from the latter. 

On the present occasion, it would 
be entirely foreign to my purpose to 
enter upon a detailed or scientific in- 
vestigation of the properties, sources, 
and uses of the blood. My principal 
object has been to enable the reader 
to understand the wonderful mecha- 
nism of the heart, by means of which 
the circulation is unweariedly and 
uointerruptedly carried on, often for 
the period of eighty or ninety years, 
and to give him some general ideas 
of the manner in which the blood 
affords the materials for the secretions 
and excretions. In the next chapter 
I shall leturn to this subject in con- 
nection with respiration, and mean- 
while proeeed to offer a few remarks 
of a general nature on the properties 
of healfty and diseased blood. 

If the term vital can be justly ap- 
plied to one part of the . animal eco- 
nomy more than another, the blood 
may be said to be peculiarly the vitcU 
pad of the body. Not only is it the 
direct support of life in all other or- 
ganized parts, but it is the medium 
by which the external and inanimate 
matter contained in the food becomes 
organized and endowed with life. On 
the proper qualities and due renewal 
of the blood, therefore, the health and 
welfare of every living part, and of 
the system at large, must essentially 
depend. If, firom defective food or 
^ digestion, the blood be insuffi- 
ciently supplied with nourishing ma- 



terial to replace its waste, the general 
health must necessarily suffer, because 
every organ will then be partially 
deprived of its hecdthy support and 
stimulus. If, from excessive labour, 
the waste fnHn the system be ren- 
dered exoeesive, and the food be of 
merely the usual quantity and quality, 
a gradual deterioration of health will 
again ensue, because the proper con- 
stituticm of the bk>od will be altered. 
In like manner, if the food be innutri- 
tions or unwholesome in quality, the 
formation of well-constituted blood 
will oease, and that which is supplied 
will prove insufficient for the conti- 
nued preservation of hesdth and life. 
And again, if the air which we breathe 
be impure or of an unusual tempera- 
ture, Uie proper aeration of the blood 
in the lungs will be prevented, and 
the blood, consequently, be rendered 
partially unfit for its destined pur- 
poses in the animal eccmomy, and the 
health become impaired. 

TJm operati<m of these various in- 
fluences is most apparent in the 
changes produced in the red corpus- 
cles. With good living and deficient 
exercise,, they increase to such a degree 
as to oppress the system, and render 
it prone to acute inflammatory dis- 
ease. With excessive labour and de- 
fievent food, on the contrary, they are 
reduced much below the natural stan- 
dard, and the organism thus becomes 
deficient in energy, uid liable to take 
on a morbid action, or to suffer from 
any i^urious influence to which it 
may be exp(Med. The fibrin, also, 
frequently varies from the healthy 
standard : it ie increased in inflam- 
matory diseases, when adhesion be- 
tween various tissues is consequently 
apt to be produced ; and is altered in 
quality, and perhaps diminished in 
quantity, in putrid fevers, scurvy, &c*> 
in which maladies the blood frequently 
loses its property of coagulation, and 
acquires the power of traversing the 
walls of the capillary vessels, some- 
times escaping from the surface of the 
mucous membranes in quantities suffi- 
cient to prove dangerous to life. The 
in(M'ganic elements of the blood are 
likewise essential to the well-being of 
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the system ; for when they are defi- 
cient, the bones, and also the other 
tissues, are inadequately nourished, 
and rickets and scrofula ensue. 

As a general rule, the proportion 
of the solid materials to the water of 
the blood is diminished in chronic 
maladies, and according vto Le Canu 
this is found also to be the case in in- 
dividuals of lymphatic temperament, 
when compared with others of more 
robust constitution. Indeed the expe- 
riments of Prevost and Dumas have 
shewn that the greater the proportion 
of the solid materials of the blood, the 
more energetically are the functions 
of life carried on. In accordance with 
this observation, it is found that the 
weight of the clot of an equal quantity 
of blood is much greateif in warm- 
blooded animals than in reptiles or 
fishes. 

In society, examples of departures 
from the physiological or healthy stan- 
dard of the blood unfortunately 
abound. Among the poor, how many 
thousands constantly suffer from their 
blood being impoverished by insuffi- 
cient food, joined to excess of labour 
and impurity of air ! How many also, 
even among the rich, have ill-consti- 
tuted blood flowing in their veins 
owing to impaired digestion or excess 
in regimen ! Of the influence of in- 
nutritious or indigestible food on the 
qualities of the blood, we have fami- 
liar examples in the effects of the pro- 
longed use of salt provisions in pro- 
ducing scurvy and altering the state of 
all the circulating fluids. The in- 
fluence of a scanty diet also is visible 
in the unhealthy condition of the in- 
mates of some of our workhouses. Not 
to speak vaguely, I may refer to the 
condition of the children in the West 
Church Charity-Workhouse at Edin- 
burgh in 1838. Fifty of them, being 
one-fourth of the whole number, were 
then afflicted with scrofulous ophthal- 
mia; 17 died consumptive within seven 
months, and there were 36 cases of 
fever. An inquiry into the causes of 
this unusual sickness and mortality 
proved the evils to have proceeded 
from inadequate diet and clothing, and 
an immediate improvement followed 



a more liberal allowance of food.* A 
similar instance is mentioned by Mr 
Combe in his Notea on the United Statet 
of America (vol. ii., p. 263), when de- 
scribing the asylum for coloured 
orphans at New York. Out of between 
50 and 60 inmates, no fewer than 15 
died within eighteen montlis, while 
many more suffered from disease. On 
examination, these results were found 
to be chiefly owing to a defective diet; 
and on this cause being removed, a 
year passed without the occurrence of 
a single death ! The fearful ravages 
which the cholera committed in 1849 
among the children at Tootingt were 
also, in the opinion of the medical 
witnesses, in some measure due to the 
scantiness of the diet having lowered 
the tone of their systems. ' But for the 
farther elucidation of this subject, I 
must refer the reader to my work on 
digestion and Diet. 

Of the deteriorating influence of im- 
pure air upon the healthy constitution 
of theblood,proofseverywhereabound; 
but as these will be fully considered in 
the next chapter, when treating of the 
function of respiration, it is needless to 
enumerate them here. 

Aided by these remarks, the reflect- 
ing reader will be able to appreciate 
the powerful and direct influence which 
the good or bad condition of the blood 
exercises upon the general health and 
vigour. Where, from neglect of the 
organic laws, the constitution of the 
bloodf has become impaired, bad health 
will never be far distant ; and, on the 
contrary, where all the conditions for 
the formation of good blood are ful- 
filled, the greatest facilities which the 
system can still afford for the recovery 
of health will undou|)tedly be enjoyed. 
Let those who are not aware of the ex- 
tent of this influence, consider what 
occasionally occurs in disease, and they 
will obtain a more correct idea of the 



* Chambers* Edinburgh Journal, Sd and | 
19th February 1889. 

t The establishment contained 1400 pan- 
per children ; 800 were attacked and 180 
died, and this at a time when no case had 
occurred in the neighbourhood. 
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fact. Cases are not wanting, for ex- 
ample, in which wofnen in childbed, 
apparently at the gates of death from 
loss of blood, have been resuscitated 
and ultimately restored to health, by 
having blood from a healthy person 
transfused into their veins. In cholera, 
also — ^in which the blood almost ceases 
to circulate, and undergoes a greater 
change than in perhaps any other dis- 
ease, being dark and thick even in the 
arteries — an extraordinary and instan- 
taneous resuscitation has been observed 
to follow the injection of a largely di- 
luted solution of soda into the veins. In 
many cases in which this remedy was 
tried by the late Dr Mackintosh, the pa- 
tients lay without perceptible sense or 
motion, almost as if already dead ; and 
yet before the whole of the fluid was 
injected, they were sitting up in bed 
talking and apparently well. The 
effect, unfortunately, was not perma- 
nent, for in most of them the fluid was 
drained off by the bowels in a short 
time, and collapse again ensued. But 
it was nevertheless sufficient to shew, 
in a striking manner, how much the 
whole animal machine is under the in- 
flaence of the blood, and how directly 
it is affected by any change in the qua- 
lities of that fluid. 

The original formation of well-con- 
stituted nourishing blood, and the pro- 
per reconversion of venous into life- 
sostaining blood, are thus seen t» be 
most important processes, not only in 
the preservation and restoration of 
health, but in enabling all the organs 
of the body to work with efficiency and 
vigour. Even the intellect, the affec- 
tions, and the dispositions are directly 
influenced by the good or bad quality of 
the blood ; because the co-operation of 
the nervous system is indispensable to 
the action of the mental faculties, and 
consequently, when the brain is im- 
perfectly sustained by the blood, their 
tone and activity also become reduced. 
Many of the anomalous nervous dis- 
eases, to which especially females are 
subject, have their origin in a diseased 
condition of the blood, generally pro- 
ceeding from a diminish^ number of 
the red corpuscles. Of this fact the 
blanched lip and pale sickly counte- 



nance are sufficient evidence ; yet it is 
not unusual to attempt to remove the 
headaches which frequently accompany 
this morbid state, by withdrawing 
blood by the lancet or leeches, because 
temporary relief occasionally follows 
such procedure. No mistake can be 
greater, as is abundantly proved by 
the numerous victims who mourn over 
health thus permanently destroyed. 
The red globules being the carriers of 
oxygen, and consequently in a great 
measure the excitors of vital action, 
their further diminution by bleeding 
can only add to the mischief. 

On the healthy condition of the 
blood, then, depends the healthy ac- 
tion of every organ of the body. Con- 
vinced of this truth, the reader cannot 
fail to perceive how pernicious must be 
thehabit of alteringitsnormal composi- 
tion by the habitual use of large quan- 
tities of spirituous liquors. Liquids 
when received into the stomach are 
speedily absorbed by the capillary ves- 
sels of the mucous membrane, and pass 
directly into the blood, immediately 
affecting its composition by the addi- 
tion of a foreign and abnormal ingre- 
dient. Thus altered, it is no longer 
in a condition to afford healthy nutri- 
ment to the various organs, on all of 
which it exerts an injurious influence, 
which is however most apparent in its 
action on the nervous system, from the 
directness of the effects produced. 
Ruined digestion, liver-disease, para- 
lysis, weakened intellect, and pervert- 
ed affections, are among the more fre- 
quent results of indulgence in the use of 
spirits. This subject we shall have oc- 
casion to consider when treating of the 
nervous system ; at present it is enough 
to have shewn how deep an interest we 
all have in making ourselves acquaint- 
ed with, and fulfilling, all the condi- 
tions required for the formation of 
healthy blood. Having already in my 
other work fully discussed those con- 
nected with the reception and digestion 
of the food, it now only remains for 
me to explain the conditions connected 
with the important function of respira- 
tion. This I shall attempt to do in the 
following chapter. 
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dHAPTER X. 

THE LnmOfi, THEIR ST&UCTUEE ASTD 

FUNCTIONS. — RESPlBicTION AND 

ITS USES. 

The word rMj>tration, a» •mployed 
in ordinftry conversation, signifies the 
mere act of breathing, or of inhaling 
and expelling air from the lungs. 
But, as ofben used physiologically, it 
designates not only the act of breath- 
ings but the whole series of pheno- 
mena connected with the conversion 
of venous into arterial blood. In this 
latter sense, however, the terms tan- 
guijieation and mration of the bloody 
also in general use, are more appro- 
priate in themselves; because, ^i^iile 
they apply with equal accuracy to all 
classes of animals, the term retpiration 
is almost irrevocably associated in the 
public mind with the exUtence of lungs 
— a condition which is so far from 
being indispensable to the process, 
that in fishes and many of the less 
perfect animals, which have no lungs, 
the aeration of the blood, notwith- 
standing this want, goes on with the 
same regularity as in man. 

When we consider the variety of 
circumstances under which the differ- 
ent classes of animals exist, it beccmies 
obvious that the same kind of appa- 
ratus could not possibly serve for the 
aeration of the blood in them aU. 
Lungs, for example, are admirably 
suited for man, quadrupeds^ and birds, 
which live and breathe in the atmo- 
spheric air, and die when immw^ed 
in water ; but they would be very ill 
adapted for fishes, which live in water 
and perish in the air. Fishes, there- 
fore, have no lungs ; but, in accord- 
ance with their mode of life, they 
are supplied with gill$, so cons^ucted 
as to present a prodigious extent of 
surface for the necessary ramification 
of the capillary blood-vessels, and for 
the exposure of the blood contained 
in them to the contact of the air which 
is intimately mixed, in greater or less 
quantity, with t|ie water in which the 
animal lives. By this arrangement, 
the same changes are effected in the 



venotts blood passing through the gills 
of fishes, as in the venous blood Aircu- 
lating through the hugs in the higher 
classes of attimak. Water is necessary 
to keep the giU-j^ates separated and 
floating, so that the Uoed may come in 
contact with the air oontained in it; 
and the reason why firiies die when re- 
moved from the water, is simply that 
then the giU-jdates dry and d^ere. 
The power which some iUhss possess of 
existing a considerable time out of the 
water, depends chiefly on some me- 
chanical modifications of the branchial 
sacs, which enable them to retain a 
much larger quantity of water than 
is usmd.^ 

In worms, again, and other mdmsls 
of a similar structure, no single ergaa 
is set apart for the oonvezsiion of 
venous into arterial blood. IPhe requi- 
site changes are effected in small saoB 
or vesicles comnonly placed in pain 
along the back, and opening upon the 
surface of the body by means of pores 
in the skin, called «p«rac«2aiy specially 
adapted to this end, and which can- 
not be shut or obstructed any more 
than the real lungs or giUs, without 
inducix^ death. ^* In the oommoa 
earth-worm there are no leas than 120 
of these minute air-vesidee^ each of 
which is provided wi^h an opening 
placed between the segments of the 
body. In the leech, the number is 
reduced to sixteen on each side^ which 
open externally by the same number 
of minute orifices." t So necessary, 
ind€^, is atmospheric air to ths 
vitality of the blood in all (Classes of 
animals, and even to plants^ that itB 
abstraction inevitably induces death. 
A fish can no more live in water de- 
prived of air, than a man can do in 
an atmosphere devoid of oxygen. And 
thus the fish requires a renewal of air, 
and perishes when it is denied, or 
when the air is expelled from the 
water by boiling, exactly as man would 
do under a simihir deprivation. In 



* Owen's Lectures on the ComparatiTe 
Anatomy of the Yevtebrate AnSniais,vol. U 
p. 260. 

f Smith's Philosophy of Health, toL M.. 
p. 29. 
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general, r«flpiration is performed by 
the oircultttiDg apparstos of the blood 
Ininging that flud in contact with the 
air in the lungs, gillB, or air-vesicles ; 
bat in Insects we find the relatioas 
between the sanguiferoos and respira- 
tory systems reversed, and the air dis- 
tributed by means of avascolar system 
over the reservoirs of the blood, in- 
stead of the blood being distributed 
over a reservoir of air. This arrange- 
ment is rendered necessary by the 
absence of red globules in the blood 
of insects. As already expluned, these 
corpuscles perform ^e office of oxy- 
gen-carriers, and accordingly the 
energy of the respiratory process in 
the higher animals is proportional to 
their number. But throughout the 
whole animal kingdom, we find that 
vital energy, and activity of the respi- 
ratory functions, are constantly associ- 
ated. Thus, in cold-blooded animals, 
where respiration is low, the func- 
tions of life are proportionally low 
and languid ; while in insects, on the 
other hand, in which the boeathing 
organs are very fully developed, the 
vital energies are almost inconceiv- 
able. The wings of the common house- 
fly are calculated to move several 
thousand times In a second, and even 
the swallow cannot match the dragon- 
fly in flight. The latter, says Profes- 
sor Owen, has been known to elude 
and outstrip its swift pursuer of the 
feathered class. The oxygen consumed 
by insects in motion is accordingly 
very great, being much more in* pro- 
portion to their size and weight than 
in any other animal. A hive of angry 
bees, from tlHS cause, develope an 
amoont of heat which is really aston- 
ishing. 

An apparent ezceptioEU to the neces- 
sity of respiration occurs in the case 
of the Entozoa, or those animals which 
exist in other animals. To this class 
belong the intestinal worms. ^ But, 
excluded by 1^ nature of tiieir abode 
from the immediate influenoe of the 
atnospbere, no -distinct respiratory 
organ could be expected to be deve- 
loped in tiiem. In creatures sur- 
rounded by, and having every part o€ 
their absorbent surface in contact 



with the secreted and vitalized juices 
of higher animals, one might likewise 
have anticipated little complexity and 
less variety of organization." ^ Their 
nspiration, in short, is performed 
vicariously by the animal in whose 
interior they live. 

In man, the lungs are those large, 
light, elastic, and spongy bodies, 
which, along with the heart, com- 
pletely fill the two lateral cavities of 
the chest. • They vary much in size in 
different persons, and^ as the chest 
is framed for their protection, and 
moulded on their form, we find it 
either large and capacious, or the re- 
verse, according to the size wliich the 
lungs have attained. The mechanism 
by which the air is made to enter the 
lungs, is at once simple and beautiful. 
The thorcus^ or ehest, is a large air- 
tight cavity, irith moveable walls 
(oraked by Uie ribs and intercostal 
moacles, and closed below by the large 
transverse muscle called the diaphragm 
or midriff, which separates it from the 
cavity of the abdomen. The ribs 
(fig. 11, eee) are attached by liga- 
ments to the spinal column b b, start- 
ing from which they gird the enclosed 
organs as with hoops, and are fastened 
in front by cartilages to the sternum 
or breast-bone a. By the action of 
the muscles of inspiration, the ribs 
and sternum are drawn up, and thus 
the diameter of the chest, and conse- 
quently also its capacity, are increased ; 
while this increase of capacity is aided 
by the simultaneous contraction of the 
diaphragm depressing the floor of the 
cavity of the chest. (Bee Figures 13 
and 16.) It Is owing to the pressure 
exercised on the bowels by the descent 
of the diaphragm, that the abdominal 
walls bulge outwards during inspira- 
tion. The air rushes in by the wind- 
pipe to fill the additional space, and 
being unable to enter the cavity of the 
chest except 1^ distending the lungs, 
it thus iniates them, and keeps thesd 
in immediate contact with the walls of 
the chest. The cessation of the mus- 

* Owen's LeeturM on the Invertehrate 
Animals, p. 48. 
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r contractions juat mentioned, in regain its pr«vi 
coDJuactipu with the action of nntagon- Inspired air ie 
"c miudeB, now cauBee tbe cliest to ThU 



condition, and the 
iliuiicBl act of reepin 







D in Ita ilmplrot form ; bat, undei 



r otliei 



beaideB IhoBB commoaly desig- 
g the reBpiralorj, combina to 
carrjitoD. Occuionally, In deed, when 
there IB risk of fluffocfttion.alnioBt every 
in the body is called into 
Tlolent action, to aiaiBt, in somB way 
r other, in the iiih^etion of air. 
'his ia the coae, for inaUnce, in 
asthma— in tha aevere parojtysma of 
which everj muscle seeoiB strained, 
either directly to expand the cheat, or 
indirectly to aid in its expansion by 
" i points for the action of 






and I 



, and hence the s 



ns, the 



alter 



eadth of shoulder and gre 

wnesB of cheat by which the former 

1 fig. 10, page 151, we have al- 
ready aeen the external appearance of 
both lung;s, and tlie position which 



they occupy relatively ta theaheart i 
andlarge blood-vessels. The sul>stance 
of which they are compoaed, oocsisti ! 
of broncliial lablt, air-cdU, blood-vu- 
lelt, nirvu, ixhaling or txcritiny vt 
aelt, abMorbenti, and tbe areolar men 
brane or parenr^hyma which binds a 
these parts together. 

The appeBtance and distribution of , 
the broAchiat ttabei. Or fyronthif will be ' 
understood from fig. 13, !□ which the 
right lung L is represented in ita 
natural situation In theright cavity of 
the cheat ; while on the left side tbe 
substance of the lung is sapposed to 
be removed, leaving only the broncht 
{br,br,bj;bT). OnfoUowing the wind- 
pipe or trachea T downwards fVom ' 
the Deck, we find it first dividing 
two large branches, one going to 
lung, and then sulidividing; intc 
innumerable ramifications br, called 
the bronchi. The bronchial tubes, 
then, are merely tbs minute subdivi- 
sions of the windpipe ; and their pur- 
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oae ia to convej the air from it into ed vesicles or bagi, smaller than pin- 
le air-cells of the lungs. beads, Id which all the miDuCe ramifi- 

The air-cells are very minute counct- | eationi of the bronchial tubes termi. 




They are so very 
that, when full; diiteuded by air, 
tbej aeem to constitute the chief part 
of the puIiDonury tissue. Keil esti- 
■MtsB their Dumber at 174,000,000, 
d calculates the surface they pre- 
it to the air as equal to SI,900 square 
iachee* Lieberkuha rates the latter 
It 130 cubic feet ; and Monro, again, 
It Uiirty times the surface of the hn- 
man body.* The diameter of each 
lir-cell is stated by Bales and other 
phjsiologiste at the 100th pj ' ' 



very p 



t thes 



; but thi 

nitude of even the lowest of them will 
give the reader ao idea how great the 
imber, and how vast the extent of 
■uiface, of the air-cells must really be, 
I such calculations being 
I uiiousty made respecting them, 

NumerooB, however, and closely 
compacted as the air-cella are, they 

eich other; but, according to Reise- 
eisen, a small artery, with its accom- 
panjring v^n, goes to each of them, 
Ud, by its comificatians upon the fine, 

* SiiiiUi*> PUloiopbT of Health, vol. ii., 



thin, eontuuoua membrane with 
which they are lined, forms upon it a 
kind of network of capillary vessels ; 
and it is while circulating through 
these capillaries, that the blood un ' 
goes the change from the venous U 
arterial state by its reciprocal action 
with the air by means of endoemosie 



thin and del 
of which is to prodac 
cretion, and prevent the canals fVom 
being dried up by the constant pB 
saga of a current of air. In eerta 
states of the membrane, such as th 
occurring in the disease called bro 
chitifl, the quantity of mucua is greatly 
increased, and would speedily obstruct 
the passage of the air, and produce 
suffocation, but for what is supposed 
to bo a special provision for its re- 

the body are all covered by a thin 
skin, called the epUhtlium, which cor- 
responds to, and is analogous with, 
the external scarf-skin or epidermis. 
The nature of the epithelium varies 
with the nature of the organ which it 
invests. In the respiratory passages 
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it is composed of an innumerable 
quantity of fine pellucid blunt pro- 
cesses, about l-6000th of an inch long, 
which, in the living animal, are in a 
state of incessant vibration, waving 
backwards and forwards with a lash- 
ing movement, and performing at the 
same time a lateral motion somewhat 
similar to the feathering of an oar. 
The result of this action is a current 
in a definite direction — generally to- 
wards the external orifice ; and hence 
the ^ucus secreted in the small 
bronchial tubes is by the waving 
motion of the cilia (as the processes 
are termed), slowly and gradually 
propelled into the windpipe, where it 
acts as a foreign body and produces 
tickling, which is speedily followed by 
coughing and expulsion of the offend- 
ing matter. It is possible that the de- 
licate muscular fibres which encircle 
the bronchial tubes assist in the pro- 
pulsion of the expectoration, but the 
chief part of this office is most probably 
performed by the cilia. The causes of 
the ciliary motion are extremely ob- 
scure. It is altogether involuntary, 
and continues for several hours after 
death, or even after removal of the 
mucous membrane from the body. Its 
uses, however, are most important; 
for, if this motion were annihilated, it 
seems probable that the secreted mucus 
would gradually fill up the air-tubes, 
and thus cause suffocation. Some phy- 
siologists are of opinion that the ciliary 
motion may likewise mechanically pro- 
mote the chemical changes which take 
place in the lungs, by preventing the 
adhesion of a layer of air to the moist 
mucous membrane, and thus hindering 
the recipxocal diffusion of the inhaled 
oxygen of the air and the carbonic acid 
of the blood ; but this view is at least 
very doubtful, as in .the minute air- 
cells where the oxygen is absorbed and 
the carbonic acid given off, the epithe- 
lium is no longer ciliary, but is then 
composed of thin flattened scales. 

Slood'veaseb necessarily form a large 
constituent portion of the substance of 
the lungs. Besides the arteries and 
veins which the lungs possess in com- 
mon with other parts for the purposes 
of nutrition, they have, as we have seen, 



the large pulmonary arterieaand veins, 
dividing everywhere through their ; 
substance into innumerable branches, 
which convey tM whole blood of the \ 
body to and from the capillaries of the ' 
air-cells. Indeed, from the rapidity 
with which the blood performs its cir- 
cuit through the body, in about two ! 
minutes, and the quantity which con- 
sequently passes through the lungs in 
a given time (being certainly not less 
than ten pounds in a minute), it is dear 
that the vessels of these organs must 
be so large as to constitute no small 
portion of their tissue ; otherwise such 
a noassof blood could not flow through 
them so quickly. 

The movements of respiration are 
dependent on the nervous stimulus 
which the respiratory muscles receive 
from the medulla oblongata, which 
may accordingly be described as the 
nervous centre of the respiratory func- 
tion. We cannot, however, satisfac- 
torily explain in what manner the 
nervous stimulus is intermittent or 
alternate; that is, how at one moment 
it causes the muscles of inspiration to 
contract, and next moment is directed 
to those of expiration. At the first 
glance it would seem probable that the 
action is of a reflex nature, depmdent 
on the presence of black and red blood 
alternately in the lungs. We might 
suppose, for instance, that the venous 
blood, by means of the puUnonary 
nerves, intimates to the medulla oblon- 
gata the necessity of oxygenation, and 
that in accordance with this message 
a mandate is issued to the muscles of 
inspiration to contract. So also we 
might fancy the arterial blood to cause 
the contraction of the expiratory mus- 
cles ; or, if this action of the arterial 
blood be questioned, we might suppose 
expiration to be essentially a jphysical 
process, dependent on the chest regain- 
ing its previous form by filaaticity. 
But this theory of reflex action is open 
to seribus objections ; for experiments 
on animals shew that respiration con- 
tinues sometimes for days afW section 
of the pneumogastric nerves, and that 
violent respiratory efforts continue to 
be made even after the heart and lungs 
have been removed from the body. All 
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that we can at present with certainty 
affirm is, that respiration depends on 
the integrity of the medulla oblongata 
and on its receiving a due supply of 
arterial blood. When these conditions 
are fulfilled a constant generation of 
nerrons energy takes place, which is 
discharged in alternate currents into 
the inspiratory and expiratory muscles. 
How this is efi^cted remains a complete 
mystery, and it would serve no good 
purpose to consider here the many 
theories which have been brought for- 
ward to explain it. 

The process of respiration is entirely 
involuntary, as is evident from its 
continuing equally whether we are 
asleep or awcJ&e. We are able, it is 
true, to control to a certain extent 
the respiratory movements, and this 
power is the source of much enjoyment 
to us, for without it we should be in- 
capable of modulating the voice, and 
speech would become most disagreeably 
monotonous. The power of control, 
however, cannot be carried beyond a 
certain limit. Man cannot by any effort 
of bis will stop respiration and thus 
put an end to life. The nervous energy 
which continues to be generated by the 
medulla oblongata finally accumtdates 
to such an extent as to overcome the 
barrier opposed by the will, and respi- 
ration recommences notwithstanding 
our utmost efforts to prevent it. It has 
been assumed by some physiologists 
that the motions of respiration are kept 
up by the feeling of the necessity to re- 
spire, produced on the extremities of the 
whole nerves of the body by the venous 
blood in the capillaries, and conveyed 
by their trunks to the nervous centres. 
In this view respiration would still be 
a reflex action, dependent, not on the 
presence of black blood in the lungs 
only, but on its pervasion of the whole 
system. In support of this theory a 
remarkable observation by Professor 
Nasse of Marburg may be quoted.* 
This physiologist found that when, by 
pressure on the aorta of a pregnant 
bitch, arterial blood was prevented 
from reaching the pups in ^e womb, 

* Wagner's Handwbrterbuch der Phy- 
siologie, Tol. i., p. 212. 



these opened their mouths and snapped 
as if for air ; thus shewing, he con- 
cluded, that the presence of the venous 
blood is the stimulus to the respiratory 
movement. A great deal might be 
urged both for and against this view ; 
but the discussion would be out of 
place here, and we shall therefore be 
content to choose the simpler view, 
that the respiratory nervous force 
emanates from th6 medulla oblongata, 
and is there produced by the spontane- 
ous action of that organ. In cases of 
threatening suffocation the assistance 
of the voluntary muscles is called in 
to carry on the respiratory movements ; 
and in extreme cases a stimulus seems 
to be reflected from the medulla ob- 
longata on to the whole tract of the 
spinal cord, as almost every muscle in 
the body appears to take a part in the 
struggle to respire. Should this prove 
unsuccessful, the functions of the me- 
dulla become destroyed by the black 
blood which now begins to pervade its 
substance ; the mandate to contract 
ceases to be issued to the muscles, and 
a state of quiescence succeeds their 
previous tumultuous action. To recal 
life at this stage it is necessary to oxy- 
genate the blood by artificial disten- 
sion of the lungs, so as to impart a fresh 
stimulus to the medulla. In aiding to 
effect this purpose, the application of 
electricity is frequently of the greatest 
service. 

Although, then, respiration is in 
general automatic, it occasionally be- 
comes dependent in a great measure 
on voluntary effort, and is so carried 
oi| till gradually the voluntary mus- 
cles are tired and worn out, and 
the blood from imperfect oxygenation 
loses its vital properties. Accordingly, 
in cases of narcotic poisoning, where 
the powers of the medulla oblongata 
are weakened, it becomes of para- 
mount importance by every possible 
means to keep the patient awake, 
so that respiration may be assisted 
by voluntary effort. In such cases 
death is to be feared from the ina- 
bility of the medulla to issue a suffi- 
cient stimulus to the respiratory mus- 
cles ', and consequently, if respira- 

L 
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tlon o»n only be prolomgttd till the 
poison is carried out at the system by 
the ezcctttory orgMM, the life of the 
patient ie preserved. A failure of 
iBToluntary respiration Is occasionally 
seen also in csees " of extreme debility, 
whether from excessive fatigue or ex- 
citement, or from directly depressing 
or sedative influences, as in adynamic 
fevers. A person in this state is too 
tuectk to sleep ( for the medulla partalL- 
ing of the general exhaustion, cannot 
maintain the respiration without as- 
sistance from voluntary efforts. Hence 
the feeling of oppression and the fre- 
quent sighing which banish all repose ; 
or if sleep do oceur it is disturbed by 
startings and fearful dreams, occaeu>B- 
ed by the painful sensations of imper- 
fect breathing. « « « A fatal state 
of making has sometimee been removed 
by the free administralion of ammonia, 
ether, brandy, and other stimulante ; 
but the best proof of their beneficial 
action is when they procure refreshing 
sleep, which in itself is a source of 
renewed power."^ 

When treating of the skin ad the 
seat of a oopious exbalatMn of waste 
matter ftouk the system, I nentkmed 
that in thie respect the longs are 
somewhat analogous to it» as they also 
are the eeat of an abundant exhala- 
tiom ; of which every one must be 
aware who has observed the . clouds 
of vapour issuing froxA a horse's nos- 
trils in a cold db»y. Even when in- 
vieiUe this e?(halation still goes on; 
the proof of wtilcfa is the famiUar test 
of holding a eool mirror near the 
mouth of a person apparently dead, to 
asoertain whether breathing has en- 
tirely ceaeed. . The quantity of watery 
vapour thus exhaled by an adult in 
24 hours, has been estimated by Kuller, 
from the average of many experi- 
ments, at 7963 grains, or nearly seven* 
teen ounces. As a general rule it is 
equal to about two-thirds of the cuta- 
neous exhalation, but it is naturally 
dependent on the amount of exercise 
and on the nature of the food. Che- 

* WUIiams* PrineipleB of Medicine, 2d 
edit,, pp. 96-93. 



mieally speaking, its origin is thm- 
fold. It may be derived, firstly, from 
the water which is introdfused es such , 
into the system with the food, or which 
is absorbed Arom the air by the laags 
and skin ; or, secondly, ^m the 
water which is formed in the system 
by the union of tlie oxygen and hydro- 
gen of the hydrooarbonates^ of th« 
food during the metamorphoses which 
they undergo in the body ; or, lastly, 
it may be derived from the water re- 
sulting from the union of the oxygen 
of the inhaled air with the unneutrs- 
l^ed hydrogen of the food. The first 
source is probably alweys the great- 
est ; but the second must add ^sateri- 
ally to the quantity when the diet 
is composed principally of the hydro- 
carbonates— -and the third also, where 
much fat or alcohol is consumed, or In 
cases of starvation, where the oxygen 
of the air enters into combination with 
the carbon and hydrogen of the ani- 
mal tissues. The pulmonary exhaU- 
tioQ is thus one of the chief outlets of 
waste matter ttom the system ; and 
the air which we euel from the 
lungs in breathing is benee vitiated, 
not only by the snbtraetioB of Its oxy- 
gen, but by the addition of carbonic 
add, and of watery vapo«r ai|d snl- 
mal effluvia. In some Htdi^dosls 
whose bowels are habitually disor- 
dered, tills last source of impurity is 
so powerful as to render their breath 
offensive, and even insupportable, to 
the bystanders. The presence of 
these effluvia in a ooneentrated form, 
is, in common with perspiration, one 
of the chief sourses or the disagreeable 
sickening smell which prevails in 
crowded rooms ; and their amount 
must be far from inconsiderable if re- 
liance may be placed on the experi- 
ments of M. Barrel, who found that 
about' half of the xidtrogen ocmtatned in 
the food is given off in the form of 



* The hydrocarbonates atte compounds of 
carbon with oxygen and hydrogen in the 
proportion to form water ; such as starch, 
sugiir, gum, &c. Their carbon unites with 
oxjgen to form oarbonic acid— 4he oxygen 
I, and hydrogen pass off as water. 
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gas and yapovr by the skin and lungs.* 
Regnault and 'Reiset also found wat 
as a general rule small quantities of 
nitrogen are given off by the lungs, 
aiboanting on an average to about 
-006 of the quantity of oxygen oon- 
samed.t Valentin thinks that the 
pulmonary exhalation bears a certain 
though not very determinate relation 
to the weight of the bodVi amounting 
to about l-36tii part of its weight in 
24 hours. X 

Absorption takes place very rapidly 
by the lining membrane of the air-cells, 
and in general much more easily and 
rapidly than it does by the skin. When 
a person breathes an atmosphere load- 
ed with fames of spirits, of tobacco, of 
turpentine, or of any other volatile 
substance, a portion of the fumes is 
taken up by the capillary vessels of the 
longs and carried Into the system, and 
there produces precisely the same effects 
as if introduoea into the stomach : dogs, 
for example, may be killed by being 
made to inhale the ftimes of prussic acid 
for a few moments. 

The absorbent power of t^^ la^gs 
has recently been tutned to practical 
account in wringing the system speed- 
ily under the influence of anestiietic 
agents and rendering it for a time 
insensible to pain. This application 
of chloroform is one of the greatei^ 
boons which practical medicine has 
conferred upon suffering humanity. It 
has deprived the surgeoirs knife of more 
liian half its terrors, and, judiciously 
managed, goes far to abolidi the pains 
of parturition. But the same absorb- 
ent power from which these benefits 
are derived, renders tiie lungs a ready 
inlet to contagion, miasmata, and other 
poisonous influences diffused through 
the air which we breathe. Hence ty- 
phus fever is much more easily com- 
manicated by breathing the confined 
and loaded air near the body of the 
patient, than even by touch. Hence, 
also, the general safety of the atten- 
dants where ventilation }a suffidentiy 

* Annales de Chimie et de Physique. 
February 18i9. P. 129. 
t Ibid. April 1849. 
I Lehrbruch, vol. i., p. 5$9. 



observed ; the frequent renewal of 
the air diluting and carrying off the 
poison. 

The pareihehyma of the lungs is 
merely the substance which connects 
all their other tissues and vessels to- 
gether. It may thus be more intelli- 
gibly described negatively than posi- 
tively. That part of the pulmonary 
structure whicn does not belong to the 
bronchial tubes, air-cells, bloodvessels, 
nerves, glands, exhalants, or absor- 
bents, is parenchyma. So we have 
parenchyma in the liver, in the kid- 
neys, and in other organs where a 
similar connecting substance is re- 
quired. 

Having now given a general idea of 
the structure of the lungs, let us next 
exunine the changes which occur in 
tile constitution of the air and of the 
blood during the process of respiration, 
and the conditions upon which these 
changes depend. 

Atmospheric air consists of 79 parts 
by volume of nitrogen gas, 21 parts of 
oxygen, and a very small quantity of 
carbonic acid, amounting, according 
to Saussure, to not more titan 4*15 in 
10,000 parts. The proportion of car- 
bonic acid varies, however, in different 
situations ; but any increase beyond 6 
parts in 10,000 must be regarded as 
exceeding the normal standard, and as 
due to impurity of the atmosphere. 
The small quantity of ammonia which 
seems to be always present in the air 
we may here disregard ; for however 
important it may be to vegetation, it 
can exercise but littie if any effect on 
animal life. Such, then, are the in- 
organic principles contained in the 
atmosphere, and such is its composition 
when in a state of purity. But " the 
earth, it is well known, is surrounded 
by an atmosphere of organic matter, 
as well as of oxygen, nitrogen, car- 
bonic acid, and watery vapours. This 
matter varies, and is constantiy under- 
going transformations from organic 
into inorganic elements : it can neither 
be seen, weighed, nor measured. The 
chemists cannot yet test its qutdities. 
Liebig, with all tiie appliances of the 
Glessen laboratory, caonot yet detect 
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any difference between the pure air of 
the Alps and the air through which 
the hound can tell a hare, a fox, or a 
man has passed, or the air which ob- 
servation shews will produce small- 
pox, measles, scarlatina, hooping- 
cough, dysentery, cholera, influenza, 
typhus, plague. These matters may be 
either in a state of vapour that Is elas- 
tic or inelastic, or, like water, they 
may exist in both states. They are most 
probably in the state of suspension; 
hang like the smoke in cities over the 
places in which they are produced, but 
are spread and driven about like vesi- 
cular water in clouds. A stream of 
aqueous vapour of the same elasticity 
from the Atlantic, passing over Eng- 
land, is in one case perfectly trans- 
parent ; in another, mist ; in another, 
rain: so clouds of infectious matter 
may float over the country, and in one 
place pass harmlessly, in another (as 
influenza in London) destroy thou- 
sands of lives. The emanations from 
the living, the graves, the slaughter- 
houses, the heaps of filth rotting, the 
Thames, into which the sejEv^ers still 
empty, raise over London a canopy 
which is constantly pervaded by zy- 
motic matters ; in one season this, in 
another that preponderatipg.*'^ 

The influence of such matters on the 
health of the community will frequent- 
ly be made apparent in the course of 
this work \ at present we but indicate 
their existence. 

The quantity of air taken into the 
lungs at each inspiration varies accord- 
ing to the age, constitution, and cir- 
cumstances at the time. It has been 
variously estimated at from 15 to 40 
cubic inches. Sir Humphry Davy 
puts it so low as from 13 to 17 cubic 
inches. Herbst again states, that 
adults of large stature breathing tran- 
quilly, inspire from 20 to 25 cubic 
inches, and persons of smaller stature 
from 16 to 18. t Menzies, on the other 
hand, who also experimentied with 
great care, estimates the amount at 40 



^ Rcgistfar-General's Report of Quarter 
ending Dec. 81, 1847, p. 6. 

t Miiller's Elements of Pbysiology* second 
edition, vol. i., p. 812. 



cubic inches. Dr Southwood Smith 
states, that the largest quantity ever 
inhaled at one inspiration is nine pints 
and a quarter. He adds, that the quan- 
tity received at an ordinary inspira- 
tion without any effort at all, is about 
one pint^ imperial measure ; while at 
an easy inspiration, frte from any great 
effort, it amounts to 2i pints (2d ed., 
vol. ii., p. 81). Females take in a 
smaller quantity than males. 

The popular notion that the whole 
of the air is expelled from the lungs 
at each expiration, is entirely errone- 
ous. Even after forcing out as much 
as we can, it is calculated that at least 
40 cubic inches remain in the air-cells ; 
while, after an ordinary expiration, 
about 120 inches remain behind. Ac- 
cording to Sir H. Davy, the whole 
quantity of air in the lungs after a 
natural inspiration, amounts to 135 
cubic inches ; so that, taking an ordi- 
nary inspiration and expiration at 20 
inches, the quantity of air remaining 
in the chest is at least five times greater 
than that expired. Dr Smith estimates 
the quantity of air remaining at eleven 
pints. It is by this continuance of the 
air in the lungs that its requisite ac- 
tion on the blood is rendered continu- 
ous, and has time to take place ; and 
also that we are enabled for a time to 
" hold our breath'* when under water, 
as in diving. Without this stock to 
continue the oxygenation of the blood, 
diving would be immediately fatal. 

In whales and some other diving 
animals that breathe air and remain 
long under water, there is a remark- 
able provision for the supply of arterial 
blood to the various organs while the 
animal is under water. The intercostal 
arteries and veins are dilated into enor- 
mous reservoirs, the first for storing up 
large quantities of arterial blood, and 
the latter for receiving it when it has 
become venous. When therefore breath- 
ing is prevented, the vital functions 
are carried on by drawing on the arte- 
rial reservoirs for a supply, and the 
animal may remain under water till 
they are exhausted. 

In man the average number of res- 

* 81*659 cubic inche8=l imperial pint 
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pirations in health varies from fourteen 
to twenty in & minute ; but daring 
disease it is often much greater, and 
sometimes also considerably less. 

With these data to guide us, we can 
form a correct idea of the extent to 
which a constant renewal of the air we 
breathe is required for the support of 
life. Taking the consumption of air at 
each inspiration at even the moderate 
rate of 20 cubic inches, and rating the 
number of respirations at only 15 per 
minute, it appears that, in that short 
space of time, no less than 300 cubic 
inches of air are required for the res- 
piration of a single person. But to 
place this in a still more striking light 
to the general reader, I shall extract 
from the excellent work of Dr South- 
wood Smith (vol. ii., p. 84), the results 
of some very careful and elaborate 
calculations made for him by Mr Fin- 
laison, the celebrated actuary, from 
data communicated to him for the pur- 
pose. 

Mr Finlaison estimates the fresh air 
inspired in one minute at 616 cubic 
inches, or, " as nearly as may be, 
eighteen pints.'' In one hour, it 
amounts to '' 1066| pints, or 2 hogs- 
heads, 20 gallons, and 10 1 pints !" In 
one day, it amounts '* to 57 hogsheads, 
1 gallon, and 7 J pints /" 

To this quantity of air are pre- 
sented for aeration in one minute 144 
ounces of blood, being 259} cubic 
inches, or nearly an imperial gallon. 
In one hour, 540 pounds avoirdupois, 
or 1 hogshead and 1^ pints ; and in 
twenty-four hours, 12,960 pounds, or 
10,782} pints, or 24 hogsheads and 4 
gallons. Or, in other words, *' there 
flow to the human lungs every minute 
nearly 18 pints of air, and nearly 8 
pints of blood ;" and " in twenty-four 
hours, upwards of 67 hogsheads of air*' 
are inhaled to oxygenate " 24 hogsheads 
of blood." 

Since the publication of the last edi- 
tion of this work, some very able and 
interesting experiments have been 
instituted by Mr John Hutchinson to 
determine the capacity, and also the 
inspiratory and expiratory power, of 
the lungs ; and the results of these will 
be found in the Quarterly Journal of 



the Statistical Society of London,' for 
August 18 44. Mr Hutchinson first de- 
vised an instrument by which it became 
easy to determine the quantity of air 
that any individual could expel from 
the lungs by the greatest voluntary 
effort, and then proceeded to test the 
quantity thus thrown out by each of 
1152 individuals, belonging to diffe- 
rent trades and stations in life, of 
different ages, and in different states 
of health. He regarded the result as 
an indication of the capacity of the 
lungs. After a lengthened series of 
experiments Mr Hutchinson conceived 
he had made the important discovery, 
that in the healthy state a direct reUi- 
tion subsists between the " capacity^^ of 
the lungs and the height of the indivi' 
dual; and he declares this relation to 
be so uniform, that if he be permitted 
to take a man's height, he can tell the 
exact capacity of his lungs, and the 
amount of his inspiratory and expira- 
tory power. These results will, if con- 
firmed, afford a valuable addition to 
our present means of detecting pulmo- 
nary disease in its very earliest stages. 
The moment any kind of disease at- 
tacks the lungs, their capacity begins 
to diminish ; and consequently, when- 
ever we met with a person whose pul- 
monary capacity fell short of the ave- 
rage peculiar to his height, we might 
safely infer that disease existed. The 
subjoined table presents an accurate 
ouUine of the results obtained by Mr 
Hutchinson. In the first column the 
height is given. The second exhibits 
the number of cubic inches of air 
thrown out of the lungs by a forced 
expiration, and the regularity with 
which its increase follows the in- 
crease of stature. The third column 
shews the quantities of air which 
ought to be thrown out as the height 
increases, assuming Mr Hutchinson's 
principle to be correct, and calculating 
the results arithmetically, instead oi 
taking them from actual observation. 
The very close approximation between 
the series of results certainly seems to 
afford a* strong confirmation of the 
soundness of both the data and the 
principles on which Mr Hutchinson has 
j proceeded ; though, as we shall pre* 
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seiitly see, they cannot be regarded as 
altogether ttee from doubt. 



■ 


Series 


Series in 


Height. 


derived from 


Arithmetical 




Obtervation. 


Progression. 


^ Mean 
^- "• F. In. 


GaUn Inches 


CuUc Inches 


of Air. 


of Air. 


6 0] 

C 2j 


6 1 


1760 


174 


6 2] 
5 4 


5 3 


188-5 


190 


6 4 
5 6J 


5 5 


206-0 


206 


6 6] 
5 8! 


5 7 


222*0 


222 


5 8] 

6 10, 


5 9 


237-6 


238 


6 10] 
6 

1 


5 11 


264-6 


264 



The general role dedacible fVom all 
the experiments, and confirmed by 
the preceding table, Is, that " for 
ivery tneh of height between five cmd sia 
feetf eight addittonal cubic tuiehei of cUr 
at 60^ are given out by a forced eaepira- 
tion.'** 

To shew how greatly the capacity of 
the longs is impaired by disease, Mr 
Hutchinson gives another table, con- 
trasting the capacity exhibited by 
twelve persons in the early stages of 
consumption, with the mean of the 
healthy cases of exactly the same 
stature — ^the difference, it will be seen, 
is very striking. 



* It is not easy to explain on what prin- 
ciple the height of the body and the ca- 
pacity of the lungs should be so closely 
connected, since an increase of stature is 
f!requently dne solely to increased length 
of legs. It is worthy of remark, also* that 
** oapacity of lungs** and ** capacity of chest'* 
cannot be regarded as convertible terms, 
as the cubic contents of the latter bear no 
invariable relation to the height of the 
body. 



Capacity <tf 
Diseased. 

CI. 

113 
106 
128 
100 
100 
136 
116 
130 
120 
140 
110 
136 



Capaci^of 
Healthy. 

ai. 

220 
173 
280 
193 
904 
229 
173 
204 
229 
246 
220 
204 



Capacity of 
Diseased. 

CI. 

69 
. 89 
108 
70 
80 
76 
34-5 
18 



Capacity of 
Healthy. 

CI. 

136 
224 
264 
136 
229 
264 
246 
183 



In the advanced stages of consump' 
tion the comparison stands thus : — 



Mr Hutchinson believes that this 
method of estimating the capacity of 
the lungs is calculated to afford valu- 
able aid to life-assurance companies 
In the detection of disease in appli- 
cants for insurance. His results have 
since been tested by similar experi- 
ments by Dr Simon, carried On under 
the superintendence of Professor Vogel 
of Giessen. Dr Simon found that the 
quantity of respired air stood in di- 
rect relation to the height of the in- 
dividual, but that its absolute amount 
for a given height was considerably 
less than in the experiments of Mr 
Hutchinson. This difference of result 
is probably due to the subjects of ex- 
periment used by Mr Hutchinson hav- 
ing been more robust and more power- 
ful men than those experimented on by 
Dr Simon. In the former instance they 
were chiefly sailors, soldiers, police- 
men, and mechanics ; in the latter stu- 
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; denti.* This diieittpAiioe, he«rever, 
shews that th6 law propounded by Mr 
. HatdiiasoD, cannot, at least without 
I farther Inquiry, be relied on as a prac- 
tical guide by insurance' oompanies ; 
as another element, beyond the mere 
height, enters into the question, either 
in &e habits of life, or perhaps in the 
national build of the chest. 

At first sight it would -appear that 
tite observations of both experimenters 
are opposed to the popular idea that 
the health and strength of the lungs 
are to be estimated more by their 
breadth than by their depth. A short 
man with broad shoulders and vaulted 
chest is generally considered more 
robust and more c^>able of enduring 
fatigue than a tall man with narrow 
flattened chest. This may be the case, 
and yet on a forced expiration more 
air may be expelled from th^ lungs 
of the latter than of the former. The 
spirometer gives the degree of contrac- 
tion which the chest is capable of un- 
dergoing, and may therefore be useful 
as an index of the presence or absence 
of foreign deposits in the substance of 
the lungs ; but it can afford no means 
of estimating the amount of air inhaled 
daring ordinary respiration. Ifwesup- 
pose that the respiratory muscles in a 
broad ami in a narrow chested man 
undergo the same degree of contrac- 
tion, it is evident that much more air 
will pass into the broad than into the 
narrow diest; and hence, though with 
a fbrced eflbrt a narrow chest may 
receive more air than a broad one, 
under ordinary circumstances the 
iateer will obtain the larger supply. 

Before entering the lungs, tlie at- 
mospheric air consists, as we have 
seen, of twenty-one parts of oxygen 
and seventy-nine of nitrogen, with a 
very small trace of carbonic add. 
When it is expelled, however, it is 
fband to be greatly altered. In htUk^ 
the air expired continues to be nearly 
equal to that inspired, but obser- 
vers are now generally agreed that 

• Veher die Henge der ausgeathmeten 
LttftbeyvenchiedenenMenschen. Gieasen, 
1848. 



a slight diminution takes place. Its 
cAantea/prepereCas, however, are mudb. 
clianged, fcnr we find on analysis that 
about five parts out of the twenty-one 
of oxygen have disappeared. ' Of these 
five parts of oxygen, four are returned 
in combination witii carbon, as car- 
bonic acid;* but one part remains 
uaaooounted for, and is supposed to 
enter into combination with the un- 
neutralised hyd>rogen of the food, to 
form water, and to be excreted in this 
slmpe by the skin, lungs, or kidneys. 
This view derives support fh)m the 
fact, that when the diet is exclusively 
animal, and thus contains a large pro- 
portion of unneutralised hydrogen, t 
the oxygen which disappears is always 
much larger than when the diet con- 
sists of the hydrocarbonates— euch as 
starch, sugar, ftc. — which contain no 
hydrogen beyond what is necessai*y 
to neutralise the oxygen contained 
in the hydrocarbonate. Accordingly, 
when an animal diet is used, about 
seveh-tenths of the inhaled o^gen are 
exhaled as carbonic acid, while with a 
farinaceous diet nine-tenths, and some- 
times even the whole, of the inhaled 
oxygen reappear as carbonic add. J 

The use of the nitrogen in the air 
appears to be to serve as a convenient 
medium for the dilution of the oxy- 
gen, so as to prevent any undue ex- 
citement of the system. Bxperimental 
physiologists are, however, pretty ee- 
nerally agreed tiist, as a general rule, 
it receives a slight addition to its vo- 
lume ; and this opinion is supported by 
the fact, that more nitrogen is con- 
sumed in the food tiian can be after> 
wards detected in t^e urinary and 



« Carbonio add consists of 27*65 parts of 
carbon, and 72*35 of oxygen. 

t By unneutralized hydrogen is meant 
the hydrogen which remains over, after all 
the oxjgea oontolned in the food has re- 
ceived the hydrogen it reqdres to fovm 
water. In the case of the hydrocarbonates, 
all the hydrogen they contain is required 
tot this purpose ; in the Ase of flesh and 
fkt a considerable surplus remidns. 

I Kecherc^es Chimiques sur la Resphra* 
tioo, par MM. Beynault et Reiset ; Annalas 
de Chhaie et de Physiqas, July and August 
1849. 
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alvine evacuatioos. It remalnB to be 
decided, however, how much of this 
nitroge^ is given off as such by the 
longs, how much as carbonate of am- 
monia,* and how much is.exhaled by 
the skin and lungs in combination 
with watery vapour, as those subtle 
animal principles, which, when con- 
centrated in overcrowded habitations, 
lower the tone of the system, and pro- 
duce fever, cholera, and other analo- 
gous maladies. When the same air is 
breathed again and again, its oxygen 
diminishes, while the carbonic acid 
increases with each successive act of 
respiration; till at last, from defi- 
ciency of oxygen, the air becomes al- 
together incapable of sustaining life. 

Precisely the same changes occur 
in the case of fishes, and of animals 
breathing by spiracula opening on the 
surface of the body. The air con- 
tained in the water passing through 
the gills of fishes, loses its oxygen and 
acquires carbonic acid. The same 
alteration takes place in the air ex- 
pelled from the air-vesicles of the 
worm or the leech. In every class of 
animals, from the highest to the low- 
est, the presence of oxygen in the fluid 
which they breathe is thus essential 
to the continuance of life, and on the 
quantity of oxygen consumed depends 
the energy of their vital functions. 
Thus, a warm-blooded animal con- 
sumes, weight for weight, twelve or 
fifteen times more oxygen than a frog 
or lizard ; and a marmot consumes, in 
its lively state, nearly thirty times 
more oxygen than during its state of 
hybernation, t Hence the name of 
vital air, by which oxygen is distin- 
guished from carbonic acid or Jixed 
air, which has the property of causing 
almost Immediate death when inhaled 
into the lungs. 

It may be thought that if oxygen 
be really the life-sustaining part of 
the atmospheric air, life should go on 
better by increasing the proportion of 

« About three grains of carbonate of am- 
monia are given off by the lungs in twenty- 
foor hours. — Liebig and Kopp*i Report, 
vol. 1., p. 298 ; Tol. il., p. 150. 

t Annales de Chlmle et de Physique, 
AprU 1849, p. 442. 



it in the air we breathe, and that in- 
valids might therefore be restored to 
health by causing them to inhale a 
highly oxygenated air. To a certain 
extent the inference is just ; and ac- 
cordingly we find that an animal 
placed in a vessel full of pure oxy- 
gen, breathes with greater energy, 
and lives longer, than in the same 
bulk of common air, in the propor- 
tion of fourteen minutes to six mi- 
nutes.* But as the function of respi- 
ration, and all the processes connected 
with it, were originally instituted by 
the Creator with relation to an atmo- 
sphere containing only one-fifth part 
of oxygen, the excitement in the ani- 
mal economy, caused by breathing the 
latter gas in its pure state, is far too 
great to admit of its being continued 
for any length of time, without in- 
ducing disease and the ultimate ex- 
tinction of life. Similar results fol- 
low, although more slowly, even when 
the proportion of oxygen in common 
air is only partially increased. 

In some of the experiments of Bey- 
nault and Reiset, it was found that no 
more carbonic acid was given off by 
an animal breathing pure oxygen, 
than by one respiring atmospheric air ; 
and from this fact Liebig concludes 
that no abnormal excitement is pro- 
duced by the respiration of oxygen. 
According to his views, there is formed 
in the system a certain amount of car^ 
bonic acid (greater or less according 
to the work performed), which is con- 
veyed to the lungs in the red globules 
of the blood, and is there exchanged 
for oxygen, according to the laws 
which regulate the diffusion of gases. 
The quantity of oxygen absorbed, then, 
depends not on the amount of oxygen 
contained in the air, but on the quan- 
tity of carbonic acid brought to the 
lungs for exchange ; and the process 
of diffusion, or of endosmosis and ex- 
osmosis, is interfered with only when 
the oxygen of the air is insufficient to 
replace the carbonic acid. The process 
of diffusion is more particularly dis- 
turbed when carbonic acid is already 
contained in the air, and the experi- 

• Smith, p. 68. 
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mdnts of Lavouier aiid Seguin have 

shewn that when the atmosphere be- 
comes charged with 10 per cent, of 

this gas, no additional respiration in- 
creases the quantity. The gases within 
and without the red globules are in 
eqailibrium ; and exhalation of car- 
bonic acid being thus entirely sup- 
pressed, death takes place by asphyxia. 
An atmosphere of pure oxygen sup- 
ports life longer than common air, 
because in this case longer time is re- 
q aired to produce the state of equi- 
librium. Regnault's and Reiset's ex- 
periments, however, are scarcely suf- 
ficient to warrant the assumption that 
an atmosphere of pure oxygen would 
not prove deleterious to the animal 
organism by being too exciting. When 
we make sevend deep and hurried 
inspirations, we feel a confusion and 
giddiness in the head, which is pro- 
bably caused by super-oxygenation of 
the blood. Besides, although, accord- 
ing to the laws of diffusion, oxygen 
can be absorbed only in proportion to 
the carbonic acid given off, it is pro- 
bable that a pure oxygen would in 
many ways increase the vitsd meta- 
morphoses, and in this indirect man- 
ner increase the quantity of carbonic 
acid. The whole economy of nature 
is arranged with reference to the pre- 
sent constitution of the atmosphere, 
and were the latter to consist of pure 
oxygen, it would be impossible to pre- 
vent, even for one day, a conflagra- 
tion that would consume every oxy- 
disable substance. 

The only kind of air, then, which is 
calculated to sustain animal life in 
permanent health and vigour, is that 
containing the precise ingredients in 
the precise proportions ascertained to 
exist in the atmosphere. If the quan- 
tity of any ingredient be increased or 
diminished, the proper constitution of 
the blood will be immediately changed, 
and the general health endangered. 
If> for instance, the air contain more 
carbonic acid than the minute trace of 
it which exists in pure air, it will be 
to that extent unfit for the purposes 
of respiration, and act deleteriously 
upon the blood and general system. 
This effect is exemplified in the feeble- 



ness, headache, and other symptoms, 
produced by breathing air vitiated by 
the carbonic acid poured out from 
several hundred pairs of lungs in a 
crowded room or church. When the 
quantity of carbonic acid in the air 
amounts to 10 per cent., it acts, on the 
principles already explained, as an 
immediate poison, and renders the air 
incapable of supporting life. Hence 
the fatal accidents so common in 
breweries, from the workmen rashly 
entering ifermenting vats filled with 
fixed air. Hence also the immediate 
insensibility of dogs and other animals 
thrown into the stratum of fixed air, 
which occupies the lower part of 
the celebrated Grotto del Cane, near 
Naples. 

Experiments have been made to 
determine whether respiration could 
be carried on by means of any other 
gas, or mixture of gases, than com- 
mon air. Some which contain oxygen 
support life for a longer or shorter 
time in proportion to its quantity; 
and those which contain none do not 
sustain it at all. Nitrous oxide, in 
which oxygen abounds, may be breath- 
ed for a few minutes with compara- 
tive impunity, and its intensely excit- 
ing effects are well known. Other 
gases seem to act as direct poisons. 
Thus, air containing l-1500th of sul- 
phuretted hydrogen destroys a bird, 
and l-800th suffices to kill a dog. 
This gas is developed from decompos- 
ing animal remains, and becomes ex- 
ceedingly dangerous in close spaces, 
where it is prevented from being dif- 
fused in the atmosphere. Hence it is 
a frequent cause of death to work- 
men who descend imprudently into 
common sewers, before sufficient time 
has elapsed to allow the noxious va- 
pours to be dispelled. An accident of 
this kind, in which several individuals 
lost their lives, happened in a com- 
mon sewer in Pimlico in the autumn 
of 1849. Carbonic acid gas, we have 
seen, also is poisonous, but in a much 
less degree, and acts by producing nar- 
cotism and fatal stupor. This gas is 
the product of the combustion of car- 
bon or charcoal when oxygen is abun- 
dantly supplied ; but when the /re« 
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acoest of oxygen is proventod, another 
compound of carbon is produced, con- 
taining less oxygen than what is found 
in carbonic acid. This is cailionic 
oxide, a gas of so deadly a nature, 
that 1 per cent., mixed with common 
air, destroys a dog in two minutes. It 
is the cause of death when suicide is 
committed by placing ignited charcoal 
in a close apartment, as is frequently 
done in France ; and it is the occasion, 
also, of many fatal accidents in our 
own country, from sleeping in bed- 
rooms where the draught of the chim- 
ney is imperfect, and the admission of 
fresh air is impeded. 

The changes effected by respiration 
in the appearance and constitution of 
the blood, are not less remarkable than 
those produced on the air. From 
being of a dark purple hue, it passes 
immediately to a bright red colour. 
This change is caused by the action of 
the oxygen on the red particles of the 
blood ; and it takes place even out of 
the body when venous blood is ex- 
posed to the contact of oxygen. In 
effecting this change, the oxygen is 
absor'bed, and carbonic acid is ekhaled. 
Arterial blood, accordingly, contains 
more oxygen and less carbon than 
▼enous bl(^. From the experiments 
of Mayer) Miiller, and others, the arte- 
rial blood seems to contain more fibrin 
than venous blood, in the proportion 
of 29 to 24 ; but all such estimates are 
exceedingly doubtftd, partly from the 
great difficulty of separating the fibrin 
from the other constituents of the 
blood, and partly from the venous 
blood varying in quality according to 
the organ in which it has been ren- 
dered venous. The temperature of 
arterial blood is believed to be from 
1*^ to 1}° higher than that of venous. 
But it is in the red globules that the 
chief changes produced by respiration 
take place. As already mentioned, 
these constitute the respiratory por- 
tion of the blood, and each globule 
may be considered as a separate living 
entity, which comes to the lungs to 
inhale treah air. Consequently the 
greater the number of red globules, 
the greater is the quantity of oxygen 



inhaled, and the more energetic are 
the vital functions. The red globules 
laden with oxygen are carried along 
the arteries to the capillaries, where, 
by means of exosmosis and endos- 
mosis, they deposit their cargo of vivi- 
fying material, and becoming venous 
receive in exchange the expended ma- 
terials of tiie tissues, which they con- 
vey to the lungs and other organs of 
excretion. The vast importance of 
the red globules of the blood for all 
vital actions will now be manifest, 
and it will be readily understood wliy 
the powers of life are most vigorous 
in individuals whose blood contains 
the due proportion of globules, oxy- 
genated by tile respiration of a pure, 
dry, and bracing air ', and why, on the 
contrary, every function is carried on 
with languor and listlessneas when the 
red globules are deficient in quantity, 
or the air respired is loaded with im- 
purities. 

The change of colour which the 
blood undergoes Is supposed to be, in 
a great measure, a physical phenome- 
non, dependent partly on the tbiclien- 
ingof the wall of the globule, and partly 
on a certain change of form which the 
sac undergoes. The arterial globule 
is a flattened circular disc with concave 
sides, which is supposed to reflect the 
light more ubnndantly than the con- 
vex sides which the globule acquires 
on becoming venous; and hence the 
arterial globule appears of a brighter 
hue from the greater reflection of 
light. Any substance, therefore, which 
has the power of thus altering the 
shape of the globules, changes at the 
same time their colour, and <m this 
principle is to be explained the florid 
hue which the solutions of some salt^ 
confer on venous blood. This change, 
however, is by no means identical with 
that produced by oxygenation ; and 
accordingly, the recommendation of 
some physicians to inject solutions of 
these salts into the veins in diseases 
where the blood is imperfectly oxy- 
genated, rests upon fiilse analogy* 
But salts do not change the colour of 
the blood if oxygen be entirely ab- 
sent, nor do they affect the shade of 
the colouring matter which has been 
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depriyed of its cellular corerlng * 
The circomstanee, howerrer, that oxy- 
gen etfects a change under this latter 
condition^t skews that the alteration of 
the c6loar of the blood is not purely a 
physical phenomenon. 

But in order to ensure the due de- 
carbonisatlon of the blood, the respired 
air most be normally constituted ; and 
hence eyery precaution ought to be 
taken to ensure its purity by proper 
Tentilatlon. The experiments of Al- 
len and Pepys have shewn that when 
air contains an abnormally large pro- 
portion of carbonic acid, the decarbo- 
nisation of the blood is imperfectly 
performed; and the expired air car- 
ries oat of the system less than the 
normal quantity of carbonic acid. 
Hence it appears probable that car- 
bonic acid exerts a doubly deleterious 
action on the organism, — first, by 
its directly poisonous qualities ; and, 
lecondly, by its lowering effects upon 
the nerTOos system preventing the 
proper chemioo-vital metamorphoses. 
Andral and Gavarret have shewn 
that during the hours of sleep the 
■I quantity of carbonic acid eliminated 
by the lungs is less than during the 
waking hours. The nervous energy 
is at this time in a state of compa- 
I rative depression, and the powers of 
I resistance to injurious influences are 
I consequently lowered. Hence the in- 
creased liability to attacks of epidemic 
disease in the night. " On referring 
' to the experience of cholera in this 
' country," says the General Board of 
Health, ** it appears that the great ma- 
jority of seizures were between twelve 
at midnight and six in the morning. 
In Hamburg the attacks were so gene- 
rally in the night, that, when the epi- 
demic was at its height, many persons 
were afraid to go to bed at all ; and it 
is remarkable that the 'same observa- 
tion has been made with respect to 
plagae7 w^hen it prevails as an epide- 
mic. Dr Laidlaw states, that in his 
own experience at Alexandria, during 

* Pro! H. Nasse ; Wagner's Handwiirt- 
erbnch der Pliysfologle, Band !▼., p. 85. 

t Lehmaon*8 Lehrbnoh der Physiologl- 
schen CUmie, Band ii., p. 160. 



the prevalence of plague in tiiat city 
in 1836, eight^tenths of those 'who 
were attacked were seized in the night 
time — generally early in the morn- 
ing. * I do not recollect,' he says, 
' to have been called to a fresh case 
of plague till between five and six in 
the morning.'"* 

This liability to disease daring the 
night is due principally to the low- 
ered tone of the system, resulting 
from the diminished activity of the 
function of respiration during sleep, 
and not to any morbid influence spe- 
cially appertaining to the hours of 
darkness. This view is supported by 
the experiments of Chossat, shortly 
to be noticed ; and also by the fact 
that travellers traversing the Pontine 
Marshes in the day-time, and who ac- 
cidentally fall asleep, though but for 
a few minutes, are extremely liable to 
suffer from an attack of ague. 

The restoration of the vital proper- 
ties of the venous blood is not the only 
change which is effected during its 
passage through the lungs. The de* 
velopment of animal heat is another 
and very important result of its oxy- 
genation, and one scarcely less essen- 
tial to the continuance of life. If the 
human body did not possess within 
itself the power of generating heat, 
so as to maintain nearly an equality 
of temperature in all climates, it could 
not long exist. In winter, and espe- 
cially in the northern regions, if no 
provision existed for replacing the 
caloric withdrawn from the system 
by the cold air surrounding it, the 
blood would speedily be converted into 
a solid mass, and life be extinguished. 
In most parts of the globe, the heal of 
the atmosphere is, even in summer, 
inferior to that of the human body ; 
and consequently a loss of caloric is 
always going on, which must be made 
up in some way, otherwise disease and 
death would speedily ensue. 

The principal source of the heat of 
the animal body is the combinations 
into which oxygen enters with the 

• Report on Quarantine by the General 
Board of Health, p. 75. 
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products of the digested food. The 
nature of these combinations and the 
amount of heat produced, consequently 
vary with the quality of the food. 
In this sense, respiration is essen- 
tially a process of slow combustion ; 
carbon and hydrogen are the principal 
elements consumed, and the amount 
of caloric produced in the body is pre- 
cisely the same as would have resulted 
from the ordinary combustion of these 
bodies in the open air. In both cases 
the products arovcarbonic acid and 
water. 

The amount of heat which oxygen 
produces in combining with hydrogen 
is considerably greater than that which 
the same amount of oxygen produces 
in combining with carbon.^ Hence 
a diet which is rich in unneutra* 
lized hydrogen supports the animal 
heat better than one in which the 
material of combustion is solely or 
almost entirely carbon. Accordingly, 
we find that an oily animal diet in 
which hydrogen abounds is that which 
is preferred in cold countries, while 
in warm climates the hydrocarbo- 
nates chiefly are consumed, t But 
in the production of the animal heat 

* The calorifacient power of carbon is 
7881, and of hydrogeu 88808 ; that is to 
say, with equal weights, hydrogen pro- 
duces above four times more caloric than 
carbon. Bat hydrogen requires only Jth 
of its weight of oxygen to form water, while 
carbon requires 2} of its weight to form 
carbonic acid. Hence, one part of oxygen 
in uniting with carbon gives 29&0 units of 
heat, and in uniting with hydrogen 4226 
units— a unit being the quantity of heat re- 
quired to raise a weight of water, equal to 
that of the body consumed, one degree cen- 
tig^rade. Supposing now, that of the five 
parts of oxygon absorbed during respira- 
tion, four unite with carbon and one with 
h]fdrogen, the proportion of heat yielded by 
the former will be 11,800 units, and by the 
latter 4226 units; or, the amount of heat 
afforded by the carbon will be rather more 
than twice and a half that afforded by the 
hydrogen. 

t There can be no doubt that the prin- 
cipal source of the heat of the body is the 
direct union of oxygen with the principles 
of the food or of the tissues of the body ; 
but many physiologists seek additional 
sources in the friction of the blood agninst 
the walls of the heart and the coats of the 



the state of the blood is an essential 
element. The red corpuscles being 
the absorbers and carriers of oxygen 
(see page 141), where they are defi- 
cient the supply of oxygen must of 
necessity be deficient also, and the 
vital metamorphoses be imperfectly 
performed. Accordingly we find, as 
has been already noticed when de- 
scribing the blood, that in pale sicl^ly 
girls, in whom the red corpuscles fall 
far below the healthy standard, the 
generation of heat is very imperfect; 
while it is abundant, almost to excess, 
in stout plethoric young men. The 
supply of red corpuscles can be kept 
up by the digestion of albuminous food 
only ; and here we have another rea- 
son, beyond the comparatively large 
proportion of hydrogen, for the use of 
an animal diet in cold countries. In 
general, also, other conditions being 
alike, the quantity of heat generated 
Is in proportion to the size of the 
lungs and vigour of the respiration ; 
and when these are impaired, its pro- 
duction is diminished. Hence, many 
persons with imperfectly developed 
lungs, and a predisposition to con- 
sumption, complain habitually of cold- 
ness of the surface and feet ; and 
many who were previously in good 
health, become more and more sen- 
sible of cold, in proportion as the ap- 
proach of disease weakens the func- 
tions of the lungs. I have noticed 
this increased sensibility to cold, as a 
precursor of chronic pulmonary dis- 
ease, both in myself and in others, be- 
fore any other very obvious symptom 
had appeared ; and I think I have seen 
its farther progress arrested by the 
timely use of proper means, where 
much greater difficulty would have 

blood-vesselSt in the contraction of the 
muscles, &c. The amount of caloric pro- 
duced by the tirit of these causes has been 
estimated, on very uncertain data, at about 
a seventh of that produced by oxida- 
tion, (Wagner's Handworterbuch der Phy- 
siologie, Band iv., p. 50.) If, however, nre 
trace back these auxiliary sources of heat 
to their first cause, we shall find them all 
originally springing Arom oxidation ; as the 
overheating of the axle of a locomotive is 
'primarily due to the fire of the engine, 
though more immediiitely caused by friction. 
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been experienced had the warning not 
been attended to. 

The generation of heat in the living 
j system being so immediately connect- 
ed with the longs and blood, we find 
the temperature highest in those ani- 
mals in which respiration is most en- 
ergetic and the blood richest In red 
globules, and lowest under the contrary 
circumstances. Thus in birds, whose 
langs are largely developed, and whose 
blood contains from 7 to 12 per cent. 
more of red globules than that of mam- 
mals, the animal heat rises in some 
species to 111*25° F. ; while in fishes 
and reptiles, wheife respiration is slug- 
gish, and the blood remarkably poor 
in red corpuscles, the temperature 
scarcely exceeds that of the medium 
in which they live. 

'< The muscular tissue of fishes," 
says Professor Owen, ** is usually co- 
loarless, often opaline, or yellowish ; 
white when boiled : the muscles of the 
pectoral fins of the sturgeon and shark 
are, however, deeper coloured than 
the others ; and most of the muscles of 
the tunny are red, like those of the 
warm-blooded classes. The want of 
coloiir relates to the comparatively 
small proportion of red particles in 
the blood of fishes : the exceptions cited 
seem to depend on increased circu- 
lation, with great energy of action ; 
and in the bonito and tunny with a 
greater quantity of blood and a higher 
temperature than in other fishes."^ 
When the arteries supplying a limb 
are tied, the temperature of the limb 
immediately begins to fall ; and if the 
supply of blood be totally cut off, gan- 
grene speedily takes place, because 
the metamorphoses on which heat and 
noarishment depend are no longer 
performed. 

It is almost impossible to estimate 
the quantity of heat generated in the 
baman body ; but various calculations 
have been made with this view, some 
foanded on the quantity of heat which 
the body is found to impart to water 
in a given time, and others on the 
quantity of oxygen absorbed by the 

* hectares on the Vertebrate Animals, 
p. 169. 



lungs. From the latter datum, H. 
Nasse calculates the quantity of calo- 
ric produced by the oxidation of the 
food to amount in 24 hours to 2,650,000 
units ; a unit being the quantity re- 
quired to raise a gramme of water one 
degree of the centigrade scale. In 
other words, the caloric generated in 
24 hours would raise 100 lb. troy of 
water from 32° F. to 124° F. The 
same physiologist calculates that about 
one-fourth of this heat is lost by eva- 
poration, two-thirds by radiation, and 
about one-twelfth by what is imparted 
to the air inhaled in respiration and 
what is carried off by the evacuations.^ 
We have seen that the carbonic acid 
produced by respiration is diminished 
during sleep. In accordance with this 
fact, the animal heat produced is 
observed to be diminished likewise. 
Ghossat, in his experiments on inani- 
tion, found that the immediate cause 
of death in starvation is diminished 
animal heat, arising from the exhaus- 
tion of material with which oxygen 
could enter into combination, and that 
the tendency to death was greatest at 
night when the animal was asleepf 
That the cause of this tendency was 
not inherent in anything simply ap- 
pertaining to the night was evident 
from the temperature of the animal 
immediately rising when ft was roused 
from its stupor. In the case of hyber- 
nating animals, the temperature falls 
during the state of torpor, when the 
function of respiration is almost at a 
stand, so low as 52° F. ; but no sooner 
is the animal roused, than the func- 
tions of life are called into such ener- 
getic action, that the temperature rises 
in a few hours to 94° : and it is wor- 
thy of remark, that during this period 
of awakening, the carbonic acid given 
off by the lungs very much exceeds 
the quantity excreted after the animal 
has attained its natural waking tem- 
perature, f An increased expenditure 
of material is in the first place neces- 
sary to warm the body. It is evident, 
therefore, that respiration is modified 

^ Wagner's Handwurterbncb, Band ir., 
p. 74. 

f Annalea de Chimie et de Physique, 
Angust 1849, p. 448. ' 
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in intensUy aceording to the wants of 
the system ; and this fact is further 
estahlished by the experiments of Le- 
tellier,* who found that the consump- 
tion of food and the exhalation of car- 
bonic acid is greater in cold than in 
warm weather , — and by the observa* 
tions of Vierordt, who remarked that 
the number and depth of the inspira- 
tions diminish with an increase of tem- 
perature.! From calculations, founded 
on the experiments of the last-named 
physiologist, it appears that an indi- 
vidual excretes above 3 oz. avoirdu- 
pois (90 grammes) more of carbonic 
acid in 24 hours at a temperature of 
38° than at 74° F. ; a result which 
would necessitate an additional supply 
of food, equivalent to nearly htdf a 
pound of bread, three ounces of fat, or 
a pound of flesh, supposing carbon to 
be the sole calorifacient material.! 

And here we are again called on to 
notice one of those beautiful adapta- 
tions of the physical laws to the con- 
stitution of man. A decrease of tem- 
perature is accompanied by a corre- 
sponding jipcrease of the density of the 
atmosphere, and consequently a given 
bulk of ur contains a considerably 
greater quantity of oxygen in cold 
than in warm weather. Uence, in cold 
weather the necessity for increased ac- 
tion of the respiratory organs is pro- 
portionally diminished, as the aug- 
mented density of the air tends of it- 
self to supply the greater amount of 
oxygen requisite for the accelOTated 
metamorphoses of the food and tissues. 
It is a curious fact, and quite in accord- 
ance with what we have just statisd, 
that the difference between arterial 
and venous blood Is less marked in 
summer than in winter. During the 
former season there is not the same 
necessity, so to speak, for exhausting 
the vital powers of the blood. 

From what has been said the reader 
will perceive that the body possesses 
a self-regulating power, by which it 
is retained at a uniform temperature, 

« Afinales de Chimie et de Physique, 

Sine Serie, vol. xiii., p. 478. 

t Wagner's Hoadworterbucb, Band iv., 
p. 80. 

: Ibid., p. 88. 



and which acts, partly by increasing 
or diminishing the expenditure of the 
f^el (or food) according to the wants 
of the system, and paruy by augment- 
ing or decreasing the evaporation from 
the skin and lungs. The source of this 
regulating power lies in the nervous 
system, which is the appointed and 
ever-watchful guardian of the wellbe- 
ing of the body. For the proper exer- 
cise of its functions, the nervous system 
requires a temperature of 98° or 100", 
and the diminution of even a few de- 
grees acts so powerfully and prejudi- 
cially upon it that it soon ceases to be 
able to nilfil its office. Under the dimi- 
nished temperature the chemical meta- 
morphoses which accompany vital ac- 
tion cease, and the source of heat is thos 
cut off at the fountain-head. Life is 
extinguished precisely on the same 
principle as that according to which a 
sudden gust of wind extinguishes a 
candle. In the oue case the conver- 
sion of the food and tissues into car- 
bonic acid and water is stopped ; in the 
other, that of the tallow ; and in both 
cases the cause of the stoppage of the 
conversion Is the diminution of tem- 
perature. Bvery one must have expe- 
rienced the difficulty of foiling asleep 
with cold feet. The reason of this 
seems to be, that the nervous system 
has, as it were, an instinctive percep- 
tion that, were its watch withdrawn by 
sleep, when the vital powers eve at any 
rate lowered, the cause which produces 
the cold would then act with increased 
power, and might bring on disease or 
even destroy life. Hence the resist- 
ance which it offers to drowsiness 
under slight degrees of cold. In cases 
of exposure to a very low temperature, 
however, the nervous system becomes 
itself benumbed, and is unable to re- 
sist the approach of sleep, which is 
then apt to pass into death. All 
causes that destroy or weaken the sen- 
sibility of the neirvous system are 
therefore preg[iant with danger when 
the body is exposed to severe cold, 
and hence the great risk of having re- 
course to spirituous liquors under such 
circumstances. An intoxicated, is 
more apt than a sober person to perish 
from cold'; and for the same reason 
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draakards are peculiarly apt to fall 
victims to wliatever epMemlc may be 
preTalUng. 

As a good iUostration of these prin- 
ciples the following anecdote may be 
quoted : — 

** In an excursion in the winter of 
1792-3 from St John's to the Bay of 
Bolls, Korth America, Captain (the 
late Generad) Skinner forming one of 
our party, we had on our return to 
cross a large lake over the ice some 
miles in extent. 'When about the 
middle. Captain Skinner informed me 
that he had long been severely pinched 
by the cold, and found iCn irresistible 
drowsy fit coming on. I urged him to 
exertion, representing the fatal con- 
sequences of giving way to this feel- 
ing, and pointing out the state in 
which his wife and family would be 
fooud should the |Hurty arrive at St 
John's without him. These thoughts 
roused him to exertion for some time ; 
bat when he liad reaphed the margin 
of the lake he gave way and declared 
he was utterly unable to struggle 
farther, delivering, at the same time, 
what he considered his dying message 
to his family. As tliere were some 
boshes near the spot I broke off a 
braneh, and began to thrash my fel- 
low traveller with it; at first without 
much apparent effect ; but at length I 
was d^ghted to find that my patient 
winced under my blows, and at length 
grew angry. I continued the applica- 
tion of the stick until he made an 
effort to get up and retaliate. He was 
>ooQ relieved mm the toipor, and as 
we were now but a few miles from St 
John's, I pushed on before the party, 
leaving the captain under special care. 
Ilefb also the stick with strong in- 
junctions that it should be smartly 
applied in the event of the drowsiness 
returning. I soon reached the town, 
and had some warm porter, with spice, 
prepared against the arrival of my 
friends; with Ibis and considerable 
friction he was enabled to proceed 
home, where he arrived'perfeetly re- 
covered.'** 

* Kemoirs of Admiral Brenton. Cham- 
*«"'8 Journal, June 16, 1849. 



There is still another point of ana- 
logy between the processes of com- 
bustion and respiration, to which, 
fh>m its important practical conse- 
quences, I am anxious to direct the 
particular attention of the reader. On 
burning a given quantity of carbon or 
pure charcoal in a given quantity of 
air, they invariably combine in the tame 
proportione and form preeitely the same 
amount of carbonic add. For the com- 
bustion of 12*7 grains of carbon, for 
example, 100 cubic inches of oxygen 
are required, and the result is always 
100 inches of carbonic acid. If the 
portion of air in which the charcoal is 
burned contain only 75 cubic incites of 
oxygen, combustion will cease, and 
3*3 grains of the carbon will remain 
unconsumed. If, again, the oxygen 
exceed 100 cubic inches, the whole of 
the carbon will be consumed, and the 
excess of oxygen remain behind. The 
relative quantities, in short, are fixed 
and definite, and the results depend 
direcflyon the propiortions in which 
tiiey are presented to each other. 

In respiration, precisely the same 
law holds. Other eonditiont being alike, 
a given quantity of atmospheric air, at 
a given temperature, can oxygenate only 
a certain and invariable i(uantity of 
similarly constituted venous bhod. 
When the proportion of air Is too 
small, it is unable to furnish the 
requisite amount of oxygen ; conse- 
quentiy a portion of the venous JI)lood 
remains unchanged, and, becoming 
mixed with the portion which has 
been oxygenated, circulates with it, 
and proportionately impairs its powers 
of sustaining life and nutrition. 
When, again, the proportion of oxy- 
gen in the inhaled air is artificially 
made to exceed its due relation to the 
quantity of blood passing through the 
lungs, the amount of carbon required 
to combine with it is wanting, and the 
excess of oxygen thus absorfaied proves 
so highly ' stimulating as speedily to 
disturb the general health. Thus if 
several deep and rapid inspirations be 
made, they are followed by noise In 
the ears and a feeling of excitement in 
the brain ; and the breath may then 
be held a considerable time, till the 
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super-oxygenated blood has been ex- 
pended. Dr Southwood Smith calcu- 
lates that each contraction of the heart 
propels to the lungs two ounces of 
blood, and that the proportion of air 
decomposed by it amounts to 8'5603 
cubic inches, or very nearly a quarter 
of a pint. According to this estimate^ 
as the heart contracts on an average 
four times for each act of inspiration, 
it follows that for every time we 
breathe, eight ounces of blood will be 
acted upon by one pint of air. But if 
from any cause the quantity of air en- 
tering the lungs be reduced to three- 
fourths of a pint , or, what is the same 
thing, if the air inhaled be so impure 
as to contain only three- fourths of its 
proper proportioii of oxygen, it is clear 
that the oxygenation of the blood will 
be incomplete, and that it will be in- 
sufficient for the purposes of health. 

In a sanitary point of view, then^ it 
becomes a matter of great practical 
importance to determine the amount 
of fresh air that ought to be supplied 
to every individual for the normal 
performance of the function of respi- 
ration. In deciding this question, we 
must consider, firstly, the amount of car- 
bonic acid ; and, secondly, the amount 
of aqueous vapour, formed during the 
process ; for, as we have seen, an 
atmosphere containing an undue pro- 
portion of carbonic acid, and one sa- 
turated with moisture, are both inju- 
rious to the health. If, now, we sup- 
pose that each individual inhales 16 
pints of air per minute, and returns 
four per cent, of the respired air as 
carbonic acid, we have an hourly 
consumption of 120 gallons of air, 
and a formation of five gallons of 
carbonic acid : 120 gallons of air, 
then, is the minimum quantity which, 
according to these data, must be sup- 
plied hourly to every individual for 
the purposes of normal respiration, pro- 
vided all the carbonic acid is carried 
off as it is formed ; but a much larger 
supply will be necessary if no measures 
are adopted for carrying off the car- 
bonic acid — in other words, if there be 
not perfect ventilation. The propor- 
tion of carbonic acid in the atmosphere 
is, we have sleen, about four parts in 



10,00Q ; and consequently, if five gal- 
lons of carbonic acid be diffused through 
the air^ 5000 gallons will be required 
to give the proportion of ten parts in 
10,000 — a proportion more than double 
the normal, though perhaps not suffi- 
ciently great to affect the health in- 
juriously. Hence, though 120 gallons 
or 19*25 cubic feet would, with perfect 
ventilation, be a sufficient hourly sup- 
ply of fresh air to yield the necessary 
oxygen, an individual would require 
5000 gallons, or 802 cubic feet^ if shut 
up in a close room where all renewal 
of air was impossible, to keep the car- 
bonic acid from exceeding one part in 
a thousand. 

Let us now examine the question from 
another point of view, and assume that 
at an average each individual gives off 
in an hour one ounce and a half of water 
by the skin and lungs. The breath is- 
sues from the lungs at a temperature 
of 98° F. saturated with aqueous va- 
pour ; part of this vapour, by coming 
in contact with a colder medium, is im- 
mediately condensed, and the air be- 
comes loaded with moisture, holding in 
suspension those subtle nitrogenous 
principles, which when concentrated 
act as deadly poisons. The quantity of 
air necessary to dissolve a certain quan- 
tity of water varies with the tempera- 
ture, but it is calculated that at 59° F. 
125 cubic feet of dry air are necessary 
to dissolve an ounce and ahalf of water. 
But if we take the air as already half 
saturated with water (which may be 
assumed to be its usual condition in 
this country), 250 cubic feet will be 
required to dissolve the same quantity ; 
and consequentiy this amount of fresh 
air must be supplied every hour to en- 
sure perfect ventilation, and keep the 
atmosphere pure and untainted. The 
foul air must at the same time be car- 
ried off. A space containing 2500 
cubic feet of air, and receiving no 
fresh supply, will not serve the pur- 
poses of healthy respiration during 
10 hours equal)^ weU with one con- 
taining only 250 cubic feet, but re- 
newed every hour for ten successive 
hours. In ventilation, therefore, the 
object must be to remove the foul air 
as fast as it is formed, and for this 
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purpose a mittimuni supply of 260 
cubic feet of fi-eeh air should be hourly 
introduced fbr every individual pro- 
sent. The langour, oxhaustioti, and 
headaches, which occur in churches, 
theatres, and ballrooms, are just so 
many warnings that ventilation is not 
properly attended to, that the lungs are 
insufficiently supplied with oxygen to 
decarbonise the blood passing through 
them, and that the system is suffering 
the evil consequences which such cir- 
cumstances are fitted to produce. 

When these warnings are neglected, 
and the same air continues to be 
breathed again and again, the propor- 
tion of carbonic acid at last beisomes 
30 large that its presence in the in- 
haled air prevents its farther elimina- 
tion iVom the blood. It thus acts as a 
poison, and extingpiishes life. This re- 
sultoccurs very speedily when the quan- 
; tity of carbonic acid in the air reaches 
; the amount of 10 per cent.*; but a much 
' smaller quantity, especially when com- 
! bined yritb. animal effluvia, is sufficient 
to produce ftital effects when its action 
I is prolonged. The most terrible ca- 
tastrophe known to have arisen from 
this cause, is that which occurred in the 
Black Hole of Calcutta in 1766. One 
hundred and forty-six Englishmen 
were thrust into a wretched pi^ison 18 
feet square, in which there were only 
two very small windows by Which air 
could be admitted ; but as both of these 
were on the same side, ventilation was 
utterly impossible. Scarcely v^as the 
door shut upon the prisoners, when 
their Bufferings commenced, and in a 
fhort time a delirious and mortal 
straggfe ensued to get near the win* 
dows. Within four hours, -those who 
survived lay in the silence of apoplec- 
tic stupor ; and at the end of six hours, 
ninety-six W*ere relieved by death ! In 
the momlngwhen the door was opened, 
23 only were found alive, many of 
whom were sahsequently out off by 
putrid f^er, caused by the dreadful 
effluvia and cdrrUption ct the air. 

But it may be said, such a cata- 
strophe as this could happen only 
among » barbarous and ignorant peo- 
p.ie. One would think so; and ye^ 
such ift the ignorance prevailing among 



ourselves, that more than one parallel 
to it can be pointed out even in oilr 
own history. Of the instances to 
which I allude, one' is published in 
the life of Crabbe the poet. When 
ten or eleven years of age, Crabbe was 
sent to a school at Bungay. " Soon 
after his arrival he had a very narrow 
escape. He and several of his school- 
fellows were punished for playing at 
soldiers, by being put into a large 
dog-kennel, knowh by the terrible 
name of the * Black Hole ;' — George 
was the fir^t that entered; and the 
place being crammed full with offend- 
ers, the atmosphere soon became pes- 
tilentially close. The poor boy in vain 
shrieked that he was about to be suf- 
focated. At last in despair, he bit the 
lad next to him violently in the hand ; 
— * Crabbe is dying — Crabbe is dying,' 
roared the sufferer ; and the sentinel 
at length opened the door, and allowed 
the boys to rush out into the air. My 
father said, * A minute more and I 
must have died.'"* 

An)>t)ier instance of a very similar 
kind is mentioned in Walpole's Let- 
ters. A parcel of drunken constables, 
he says, took it into their heads to ar- 
rest every body ttkey met, and thrust 
them into St Martin's round house: 
Five or six and twenty persons were 
thus shut up all night with closed 
doors and windows. In the morning, 
four were found suffocated for want; 
of air, two died shortly after, and a 
dozen more were "in a shocking way.*' 
A similarbut less tragical case occurred 
but a few years ago' at Tain in Ross- 
shire, where several persons arrested 
for rioting were almost suffocated by 
being confined in a snail closet that 
had been used as the safe of a bank* 
But the most fear Ail instance in mo- 
dem timeS^ and one rivalling in horrOf 
that of the Black Hole of Calcutta^, 
occtirred in the Irish steamer " Lon- 
donderry," on the night 6f 1st D^em^ 
her 1848, when of 150 passengUrr, 
cfowded together in a- narrow cabin 
on account of the stormy nature cf 
the weather, not fbwer than 70' were 
suffocated be^e morning ! 

* Crabbe's Lif^, bj his Son, p. 17. 
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In these deplorable examples of the 
misery caused by Ignorance of the ' 
simplest laws of the animal economy, 
the effects arising from the absence of 
a due proportion of oxygen in the air 
inhaled are portrayed in appalling 
colours. But those which are pro- 
duced by breathing an atmosphere 
vitiated to a smaller extent, are, al- 
though not so strikingly obvious, by 
no means less real. God has decreed 
that a certain proportion of oxygen 
contained in pure air, shall suffice for 
the 'aeration of only a fixed and deter- 
minate quantity of venous blood. If 
we adapt our circumstances to this 
law, we reap our reward in comfort 
and health. Whereas, if we neglect 
it and persevere in breathing an at- 
mosphere loaded with putrefying ani- 
mal effluvia, and containing less than 
the requisite quantity of oxygen, with 
more than the usual quantity of car- 
bonic acid, we have no more right to 
expect to enjoy health, energy, and 
activity oi mind and body, than to 
expect a fire to burn without air, or a 
fish to live out of the water. As an 
example of the manner in which human 
life is often sacrificed by the prolonged 
breathing of an impure air, not suffi- 
ciently lethal to produce at once fatal 
consequences, we may here quote an 
instructive instance furnished by the 
Taunton workhouse. ** In the begin- 
ing of June 1849, a sudden and violent 
outbreak of cholera occurred in the 
workhouse of the town of Taunton. 
No case of cholera had previously 
existed, nor did any subsequently take 
place among the general inhabitants 
of the town, though diarrhoea was 
prevalent to a considerable extent. 
The workhouse is badly constructed ; 
the ceilings of the rooms being in 
general not more than 8 feet 9 inches in 
height, and the ventilation extremely 
defective. Into the girls' school-room, 
a slated shed, 50 feet long, 9 feet 10 
inches broad, and 7 feet 9 inches in 
height to the top of the walls, the roof 
being sloping, there were huddled 67 
children. Each child had, therefore, 
for respiration only about 68 cubic 
feet of air. The epidemic influence 
which was pervadingthe district struck 



this establishment. On November 3d, 
one of the inmates was attacked with 
cholera ] in ten minutes from the time 
of the seizure, the sufferer passed into 
a state of hopeless collapse ; within the 
space of 48 hours from the first attack 
42 cases and 19 deaths had taken place ; 
and in the course of one week 60 of 
the inmates had been swept away. A 
curious circumstance (says Dr Suther- 
land) occurred with respect to the 
boys' school. This apartment was 
rather worse than that of the girls ; 
but the boys, who were good and obe- 
dient in other respects, could not be 
kept from breaking the windows. In 
the girls' school the windows were 
never broken ; and the chaplain of the 
workhouse states his firm belief, that 
it was to the better ventilation, which 
the broken windows maintained in the 
boys' school, that the children in some 
measure owed their lives."* Twenty- 
five girls died and nine boys, along 
with their schoolmaster. 

Again : " In the county gaol, situ- 
ated in the same town, the space al- 
lowed to each prisoner ranges from 
819 to 935 cubic feet; at the same 
time there passes through each cell a 
perfect system of ventilation, while a 
temperature is maintained that hardly 
varies three degrees in 24 hours. Each 
prisoner has abundant means of clean- 
liness. The inmates of the gaol, thottgh 
in confinement, being thus surrounded 
by the appliances of health, escaped 
without experiencing the slightest touch 
of the epidemid ; while of the 276 in- 
myites of the workhouse, no fewer than 
60i or nearly 22 per cent, of the whok 
number, died of cholera within one 
week, and nearly aU the survivors suf' 
fered to a greater or less extent from 
cholera or diarrhasa,^^\ 

That the outbreak of cholera in the 
workhouse, and the escape of the pri- 
soners in the jail, were not mere acci- 
dents, sufficiently appears on compar- 
ing the mortality of the two establish- 
ments during a period of seven years 
from 1842 to 1848, both inclusive. 



^ Report by the Board of Health, on the 
Epidemic Cholera of 1848 and 1849, p. 37. 
t Report, p. 71. 
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The average number of inmates of the 
workhoose daring each of these years 
was 315, and the average number of 
deaths 49, or one in 6'4, — a mortality 
which must be regarded as excessive, 
even although it be admitted that a 
large proportion of the paupers entered 
the house in a sickly state. During 
the same period 4940 prisoners passed 
through the gaol, and of these only 
II died, one being 83 years of age. 

Perhaps no other case on record 
shews more clearly to what extent 
man has the preservation of health in 
his own keeping. Here, on the one 
hand, we have a mortality exceeding 
that of an hospital for the sick, occa- 
sioned, in a great measure, by man's 
ignorance and neglect of the 'laws of 
health; and, on the other, even un- 
der the disadvantage of confinement, 
a degree of health such as is rarely 
obtained under the most favourable 
circumstances, but which here was the 
reward of obedience to these same 
laws. In domestic and social life, 
however, they are habitually disre- 
garded to an extent which will ap- 
pear incredible when the practical 
benefits of physiology shall be more 
correctly appreciated, and its innu- 
merable applications be made more 
extensively known through the ordi- 
nary education of the young. To 
hasten the arrival of this period as 
far as lies in my power, I shall, in the 
following chapter, direct attention to 
3/€ew of the more prominent advan- 
tages to be obtained from the regular 
observance of the laws of respiration, 
not only in the prevention and cure 
of disease, but in promoting the moral 
and intellectual as well as physical 
well-being and happiness of the race. 



II. 



CHAPTER XI. 

I<AWS OF RESPIRATION. — CONDITIONS 
OF HEALTH OF THE LUNGS. 

In the instructive and elaborate Ap- 
pendix by Mr Farr to the Registrar's 



Second Anntial Report of Births, Mar^ 
riaget, and Deatha, it is stated that 27^ 
per cent, of the total deaths in Eng- 
land and Wales for 1838 were owing 
to diseases of the respiratory organs, 
and that of these no less than 59,025 
arose from consumption alone. Of 
that number 31,090 were of females, 
and 27,935 of males; being in the 
proportion of 16*0 of males to 19*2 of 
females. Supposing the deaths from 
consumption in Scotland and Ireland 
to bear the same relation to the popu- 
lation as in England and Wales, the 
total number for the United Kingdom 
will fall little short of 100,000 annu- 
ally. 

During the eight years 1840-47, 
the average number of deaths from 
consumption in London alone was 
7030 ; one death out of every seven 
being caused by this disease, the total 
av er age mortality amountin g to 49,734. 
If now we bear in mind that, taking 
healthy and unheallihy districts to- 
gether, about one-third of the popu- 
lation of London is swept away be- 
fore attaining the age of five years, 
and that consumption is a malady of 
comparatively rare occurrence in child- 
hood, it is obvious that its ravages 
must fall with peculiar severity upon 
the adult population. Accordingly, 
we find that about 40 per cent, of the 
total number of cases occur during the 
decennial period from 20 to 30 years 
of age. If any thing farther were re- 
quired to excite an interest in the in- 
vestigation of the causes and means 
of preventing this prodigious fatality, 
the fact that the young, the amiable, 
and the gifted are thus carried off in 
a far higher proportion by consump- 
tion than by any other disease, would 
be sufficient to arouse our solicitude. 
But I feel assured that the inherent 
im]^rtance of the inquiry will of itself 
be sufficient to enlist the attention of 
every reflecting reader. 

From the general explanation al- 
ready given of the structure and uses 
of the lungs, it will be obvious that 
several conditions, which it is our in- 
terest carefully to study and observe, 
are essential to the healthy perform- 
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ance of rMpirotioti. First among 
tbtfie w« may rank cm abund^mt tup- 
ply of pure CBtmospheric tUr, eomitaining 
it» ^a proportion of ttMnty-one per 
cent, of oxygenf €md not tnore than itt 
due proportion of about^four parts in 
ten thaueand ofearhonie aeid. Implied 
in this condition^ or at least prftctically 
inseparable from it, is another — that 
nothing shall impede' the fVill play and 
dilatation of the lungs ; bo that at every 
inspiration a eujfiei^/^t quantity of pure 
air shall he received into the air-eelle to 
eneure the due and complete oxygena- 
tion of the whole venous blood sul^cted 
to its action* Let us treat of these 
conditions in succession. 

If A mouse be confined under a large 
glaesojar, full of air, but so arranged 
that no fresh air can possibly enter, 
the little creature will not for some 
time shew any appearance of incon- 
venience, because as yet the air which 
the jar contains will be tolerably pure. 
In proportion ai» the consumption of 
oxygen and the consequent exhalation 
of carbonic acid proceed, it will begin 
to shew symptoms of uneasiness ana- 
logous to those which are expeHenoed 
by delicate persons in a dose and 
crowded hall. In a little while longer 
it will be observed to pant in its 
breathing, and to dilate its lungs, to 
their utmost limits, as if struggling 
for air, precisely as is described to 
have occurred with the wretched pri- 
soners in the Black Hole of Calcutta, 
and with the poet Crabbe. In a few 
hours more it will die convulsed, ex- 
actly as if drowned or sttffboated . Pr e^ 
cisely analogous results follow the de- 
privation of air in man, fishes, and 
all other animated beings ; and in 
hanging, death ensues, not from dis- 
location of the neck, as is often sup- 
posed, but simply from the Want of 
air in the lungs to effect the neeeig«ry 
changes in the constitution of the 
venous blood. 

Assuming the accuracy of the esti- 
mate by Dr Southwood Smith, that in 
a person of average si%e, one pint of 
pujta Mr, containing about one^fifth df 
oxygen^ sufBoea to oxygettate eight 
ounces of vcnoua blood, it follows that 
whenever th« quantity of air inhaled 



finlls short of one pint, it will pfOVe in- 
sufficient for the formation of proper 
vital blood, and will consequently give 
rise to impaired health, or, in extreme 
cases, to death itself. It is perfectly 
unimportant to the argument whether ; 
Or Smith has hit upon the precise re* ' 
lation which the air holds to the blood | 
or not, or whether the proportion varies ! 
at different times, in different cireum- , 
stances, and in different constitutions. { 
Some proportion doee exist which is i 
better adapted than any other for the ' 
arterialization of the venous blood ; , 
and whatever that may be, the conclu- 
sion founded on its being attended to ' 
or neglected is equally applicable, 
whether one or twenty pints of air be | 
required* to oxygenate any given quan- 
tity of blood. For this reason I shall 
adopt Dr Smith's calculation as at ^ 
least a probable one, although I am 
quite aware that the quantity of oxy- 
gen required varies with the state of , 
the system and the constitution of the 
blood. 

If, then, a certain proportion Of pore 
air be necessary to convert venous into ! 
healthy arterifid blood, it is manifest 
that any departure from thaft propor- 
tion must be injurious, because it will 
be tO' that extent insufficient fbr the 
purposed of respiratton, and in oppo- 
sition to the express laws of the animal 
economy as ordained by its omniscient 
Ci^eator. Wei have Hoyt to sllew that, 
daily and hourly, and under every 
variety of eirctimstances, that propor- 
tion is often absent, and that much 
suffering and great mortality, which 
might be easily pfcv«n1$ed, are therei>y 
indq«ed. 

There are various ways in which 
the lungs may be deprived of the re- 
quisite supply of pure air for respira- 
tion. In the first place, an obstacle 
may prevent the paSAge of the air 
through the windpipe : this sometimes 
happens in quinsy and in croup, and 
it may also occur fhjm foreign bodies 
choking up the throat, or from stran- 
gulation. In tM« state, no air can be 
admitted tO' the Inngi, aAd-^sath it the > 
speedy result. Secondly, The lungs 
mi^ be deprived of their due propor- 
tton of air by any catiae compressing 
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Ibe that eiteinBlly in inch ■ vmj u 
h) prevent the propar expaosion ttf the 
limgs wd Bir-celle. Thu ii » fre- 
quBDt acnomoce, wid, whao ooutt' 
: nnsd, ii e very eomiuaii «o)uae of bad 
: bulth aad dUeued lungi. Tbe most 
. preidlent mode of comprewion of the 
I cbeAt ctmdsU Id tiui um of tight wuat- 
I4111I1 Mid' coneU by ^ouug women, 
who are uuioua to possets whet they 
cocsideraGnc figure. CoHiprGHJon to a 
burtful extent is alao met with id mKnj 
tniea in whicb e bent poaitloa ie re- 
quired. Sboemtkari, forexemple, who, 
when at work, sit alnoet douUid up, 
suffer Tma oom]>reaiion of the cheet, 
and «ui rorelj take a full breMh. Bat 
in all eucb ouai the principle li the 
ume. 1%e Unga u« deprived of eof- 
fidentajrtooijrgenatstlie blood; and, 
u a oonief ueooe, tbe blood ii deterio- 
rated in quality, tuld sfllbnla imperfect 



Mutanauee to the organiam. IFfala re- 
■idt and it« evplaDatioii are >o obvioas 
that I shall not dwell npon them, but 
only add two or three illiutratione of 
tbe extent to which yoimg woman 
voluntaril}/ iqwre th(Dis«l«ai by oobi- 
pnaaiea of the chnt, in the vain pur- 
auit of an object which, thai aimed at, 
never falls to elude their grsap. 

According to tbe natural formation 
of the luDgB and chest, both are nar- 
rowest at the upper part, and beeonie 
broader and brwtdar till below the 
■ixth or wvanth rib. Thia will be 
apparent on comparing fig, 13, wbich 
BbewB tbe natural form of the cheat, 
with &g. 14, repreienting the ehape 
Bometimee given it by meana of exter- 
nal preseore. Theae two cuts are bor- 
rowed fron Mr Wilson's work on the 
Skin. 




luDgi I and foil 



;ofUiel 



:o lie be- 



lofUiBf 



BAD EFFECTS OP COMPRESSING THE CHE8T. I 



beaatiful. The Btatue of the Veniu »■ 
biblts thfe Dstoral ihape, nhich 1> tt- 
cognised by artista and persons of i 
cultivsted taste u the most beautiful 
which thefentaleJIgare 
cordiDgly, it li thut aimed at in all the 
flneat statues of ancient and modem 
times. Misled, however^ by ignoranc 
and a filee and most pteposteroi 
taste, women of fashion, and their 
countless flocks of imitators, down to 
even the lowest ranks of life, bite 
gradually ooraa to regard a narrow or 
spider-waist assnomamant worthy of 
attainment at any cost or sacrifice, and '; 
endeavoured with a conrage and perse- ! 
Terance worthy of martyrs, to reverse 
the proportions of nature, and product 
the misghapen figure which i 
qaently courts admiration in oar 
and ball'rooms, and which is, of coune, 



e. tn part, be- 
hind the hnrt. 1!. 1}, The Uver. 13. II, 
The itomach. 14, The oantinnBiian oF the 
Btomacb, turned duodennDip This ii the 
■t psrt or the bowel, wd 1> tbs frequent 

'le large bow* ' " " 



lie the t 
«nt d[ tl 
side I b«lng the continual 
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Pig. 14.— The ( 
Auie oritajs. If this figure he eg 
with the precedLnB 



poaltlDu 



midriff. 



iwn from a cheat In 
h hidlcatei the 



A similar contrast ma;r ^ obtained 
by placing a cast of the Venus de Me- 
dicis beside any young woman who, by 
the diligent employment of stays, hiu 
■acceeded in converting the form that 
the Creator bestowed on her, into one 
which she in her wisdom deems more 



the beau idtal of fashionable beanty ! 
An inspection of the above two figures 
will enable the reader to jndgo of ihe i 
extent to which, under soch compres- 
sion, full respiration most be impeded, 
or rather be rendered impassible ; and 
how cert^nly the blood must bo deteri- 
orated for want of a sufficient supply 
of onygau. 

That such reeults are really experi- 
enced from compression, ia proved by 
ipany facts. In the course of some ex- 
periments on tbe subject, Mr Thackrah |' 
found that, while the young n: 
ployed in a flax-mill could exjj 
the chest by a forced expiration from ! 
six to ten pints of sir, the young won 
employed in the same mill, and oi 
sequently under similar clrcumstanc 
could expel only from two to four pin 
In ten of these females, of about 181 { 
years of age, stated hy Mr Thackrah 
to be " labouring nnder no disease," 
he found the average to be ttiree and ; 
a half pints, while in the young n 
of the same age it amounted to 
pints. Some allowance must of course 
be made for the naturally smaller >iie 
of the lungs in females; but Mr Thack- 
rah seems tO me t« be correct in ascrib- 
ing this great disparity " cMtfy to tbe 
lacing of the chest."* 1 have seen one 
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case in which the ribs were disfigured, 
and even the liver was deeply indented, 
by the pressure of a very tight waist- 
band, and in which long-continued hud 
health, and ultimately death, were the 
results. In another case which fell 
under my observation, the liver was 
similarly indented, and its lower mar- 
gin flattened by the pressure. In the 
Keport of the Glasgow Lunatic Asylum 
for 1838-9, an instructive case of the 
same kind is mentioned. The patient 
was " a female pauper, aged fifty-two, 
who died of dropsy of the chest, con- 
nected with a singular displacement 
of the liver, lungs, and heart, in con- 
sequence of the very injurious practice 
of tight lacing, to which she had been 
addicted* with maniacal obstinacy, from 
early life." In all these cases, the 
lower lobes of the lungs must have 
been so much compressed as to render 
their due dilatation impossible. 

Estimating an ordinary inspiration 
in a healthy well-formed young woman 
to be twenty cubic inches of air, and 
supposing that, from excessive com- 
pression by corsets or a tight waist- 
band, the expansion of the lungs be 
reduced so far that only fifteen inches 
of air can be inhaled at each inspira- 
tion, it will not be difficult to under- 
stand the deleterious influence pro- 
duced by it on the general health, and 
on the lungs themselves. The propor- 
tion of oxygen in twenty inches of pure 
air is as nearly as possible one-fifth, 
or four inches. This, therefore, is the 
quantity which wo assume to bo re- 
quired to aerate the eight ounces of 
blood subjected to its action. But if, 
in consequence of tight lacing, only 
fifteen inches of air can enter the lungs 
at each inspiration, it is as clear as 
noon-day that the requisite proportion 
of oxygen to the blood will be dimi- 
nished by one-fourth, or reduced from 
four to three inches. Hence the venous 
blood passing through the lungs will 
be imperfectly arterialized, and will 
be relatively unfit for the support of 
life and nutrition. I repeat that I do 
not adduce these proportions as either 
rigidly correct or invariable, but mere- 
ly as sufficient to illustrate the principle 
according to which compression acts. 



That its effects are really as deleteri- 
ous as the application of the principle 
would lead us to expect, I shall pre- 
sently attempt to shew by a reference 
to actual experience, after premising 
a few general observations on the na- 
ture of the changes which ensue in the 
blood from imperfect arterialization. 

The blood, as we have seen, is a 
compound fluid, from which all the 
tissues of the body are formed, and on 
which all vital phenomena are directly 
dependent. Hence it is evident that 
if the blood itself be of abnormal 
quality, the tissues which are formed 
from it, and the vital stimulus im- 
parted to the organs of the body, must 
be abnormal also. A morbid condi- 
tion of the blood may be due either to 
the imperfect quantity or quality of 
the food presented to the organs of 
digestion for conversion into blood ; 
to disease of the organs of digestion 
themselves ; or, lastly, to an imperfect 
supply of the oxygen necessary for the 
perfect assimilation of the food, and 
its subsequent conversion into the pro- 
ducts of the excretory organs. The 
chief cause of the maladies which flesh 
is heir to is expressed by this last 
head. When the blood is imperfectly 
oxygenated its vitality is lowered, and 
the new tissues formed from it are 
impaired in tone. If the imperfect 
oxygenation be of long continuance, 
the assimilation of the food becomes 
at last so disturbed that its product 
ceases to be capable of organisation, 
and is deposited in the tissues as scro- 
fulous or tuberculous matter, which is 
regarded by pathologists as imper- 
fectly formed fibrin. The place in 
which the deposit of the tuberculous 
matter principally takes place is the 
pulmonary tissue ; and to such extent is 
this deposit occasionally carried, that 
more than three-fourths of the substance 
of the lungs may thus become impervi- 
ous to air. In general, the presence of 
tubercles produces irritation and in- 
flammation of the pulmonary tissue, 
accompanied by cough, expectoration, 
and the other symptoms of consump- 
tion ; but it frequently happens, espe- 
cially in individuals where the nutri- 
tive process is deeply depraved, that 
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a large deposit takes place without 
the attention of the patient having 
been particularly directed to the state 
of the lungs, and where a shortness of 
breath and a loss of flesh were the 
only apparent symptoms. In such 
cases the disease, after a period of de- 
ceptive incubation, suddenly makes its 
appearance, and runs a rapid course, 
receiving on this account the name of 
** galloping consumption." The reader 
will now understand that scrofula and 
consumption, which are closely allied 
diseases, are the mere external out- 
breaks of a morbid condition of the 
system, and that scrofulous and tuber- 
culous matter are, in the first place, 
the effects, and not the causetf of dis- 
eased action. It does not necessarily 
follow that scrofulous and tuberculous 
matter, when thus formed in the blood, 
must be deposited in the tissues of 
some one, or of several, of the organs 
of the body. The risk of this deposit 
is certainly great, but at the same 
time there are good grounds for be- 
lieving that these morbid products 
may be thrown directly out of the 
system, through the capillaries of the 
various mucous membranes, and also 
through those of the kidneys.* 

But when, from any cause, the ba- 
lance of the circulation is disturbed, 
the danger of particular organs be- 
coming implicated is greatly increased. 
It is a law of pathology, that when- 
ever an organ is inflamed, an increased 
flow of blood takes place towards it, 
generally followed by an exudation 
of the serous and fibrinous parts of the 
blood. Every one knows how an in- 
flamed finger swells, partly from an 
increased flow of blood, and partly 
from the effusion of serum and fibrin 
into its tissues. In like manner, an 
inflamed lung receives increased quan- 
tities of blood, and serum and fibrin 
are effused into its substance. By 
encroaching upon the air-cells, they 
render the lung more dense, and thus 
incapable of receiving the normal 
quantity of air. Where there has 
been previous good health, absorption 

♦ See Brit, and For. Med.-Chir. Review, 
''ol. ir., p. 124. 



of the effused substances follows on 
the ;iBe of appropriate remedies, and 
the lung regains its former condition ; 
but where the inflammation takes 
place in a system with lowered tone, 
the effused fibrin is imperfectly or- 
ganised, and is of difficult absorption. 
Its presence keeps up the irritation 
in the lungs, prepares the way for the 
deposition of tuberculous matter, aud 
consumption then ensues. Hence the 
great risk of a '' neglected cold" in 
individuals of low tone, or, as it is 
said, with "consumptive tendency." 
The cause of the ** seat of election " 
of the tuberculous deposit being in the 
lungs, probably depends on the great 
vascularity of these organs (the whole 
amount of the blood of the body pass- 
ing through them in less than two 
minutes), and probably also, aa Dr 
Williams thinks, on the circumstance 
that the yieldiixg nature of their tex- 
ture readily admits effusion. Or it 
may be, that the tuberculous matter 
circulating with the blood meets with 
a certain degree of obstruction in the 
capillaries of the lungs, sufficient to 
make these organs the preferential 
seat of the deposit ;* or finally, it has 
been suggested, there may be a par- 
ticular attraction between the pul- 
monary tissue and' the tuberculous 
matter, *' expressive of a tendency in 
the system to free itself from the 
poison, by the channel which those 
tissues or organs afford." f 

From what has just been said, then, 
it will be abundantly evident that 
consumpt^n is not a mere local disease, 
but a symptom of a depraved state of 
the constitution, the result of imper- 
fect assimilation of the food, or. in 
other words, of impaired nutrition. 
Hence the difficulty of its cure. The 
tuberculous matter may be removed 
by expectoration, or it may be enclosed 
in a cyst or bag, and thus prevented 
from irritating the tissue of the lungs ; 
but unless the curative treatment be 
directed to modify and improve the 
constitution, and it succeed in impart- 

* See Brit, and For. Med.-Chir. Revietr, 
vol. iv., p. 141. . 
t Ibid., p. 229. 
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ing iaoreased vitality to the blqod, 
fresh qoantitles of tuberculoas mat- 
ter will contixiae to be deposited, and 
the strength of the patient will ulti- 
mately be exhauated. Hence it becomes 
a matter of the utmost importance to 
modify, if possible, the constitution 
befor^e an. actual deposit of tubercles 
takes place ; for their presence, as we 
have seen, diminishes the quantity of 
inhaled air, and thus directly tends 
still further to lower the tone of the 
system. 

Imperfectly oxygenated blood) be- 
sides being incapable of duly nou- 
rishing the tissues, cannot afford a 
due atimulus to the nervous system, 
and this is one of ^he causes of lan- 
guor and debility which precede the 
outbreak of consumption. This feel- 
ing, again, indisposes to exercise, and 
the withdrawal of the fresh air pre- 
disposes still further to the malady. 
It iM at this period, accordingly, that 
a sea-voyage is likely to prove most 
beneficiflJ, when ^resh^air can be In- 
haled without exertion, and the body 
be kept JA a state of constant gentle 
exercise, without any effort on the 
part of the patient. . 

We have already seen from Mr 
Farr's Appendix to the Registrar- 
General's Second Report, that in 1838, 
27^ per cent., pr 90,823 deaths, arose 
from diseases of the respiratory or- 
gans ; ^d that of this number no less 
than 59,025 were ascribed to consump- 
tion alone. Considering the numerous 
active causes of disease to which males 
are subjected, and the comparative 
freedom from restraint which they 
enjoy at the most dangerous period of 
life, viz., during the effervescence of 
youth, one should expect to meet with 
a large majority of the victims among 
them rather than among females, who 
are so much less exposed. In reality, 
however, it is, other wise. According 
to Mr Farr's calculations from the re- 
turns for 1838, 3*8 in 1000 males died 
of consumption, wliereas in females 
the proportion was 4-1 in 1000, the 
actual numbers having been 27,935 
to 31,090. ** This higher mortality 
of English women by consumption," 
says Mr Farr, ** may be ascribed 



partly to the in-door life they lead, 
and partly to the compressionj prevent- 
ing the expansion of the chest, by cos- 
tume. In both ways they are deprived 
of free draughts of vital air, and the 
altered blood deposits tuberculous matter 
with a fatal and unnatural fadUty, 
Thirty-one thousand and ninety English 
women died in one year of the incur- 
able malady ! Will not this impres- 
sive fact induce persons of rank and 
influence to set their countrywomen 
right in the article of dress, and lead 
them to abandon a practice which dis' 
figures the body, strangles the chest, pro- 
duces nervous and other disorders, and 
has an unquestionable tendency to im- 
plant an incurable hectic malady in 
the frame ?" * 

In the First Report of the Hospital 
for Consumption in London, it is stated 
that of 888 in and out patients, 542 
were males, and 346 females. This, 
however, affords no criterion of the 
relative frequency of the disease 
among the two sexes ; for females have, 
in general, a greater repugnance to 
enter or apply at a public hospital 
than males, and the returns of the 
Registrar-General, even when allow- 
ance is made for the excess of female 
population, shew for the whole of Eng- 
land a decidedly greater mortality 
from consumption among females than 
males. In 1841 the proportion, ex- 
clusive of the metropolis, was 24,329 
males to 27,937 females. t The Pari- 
sian returns, which, however, partly 
exclude the hospitals, give for the ten 
years, 1829-1838, thd proportion of 
8074 males against 10,840 females.^ 

W^hen to a diminished capacity of 
the luDgs, caused by external compres- 
sion, the breathing of an already vi- 
tiated air is added, the quantity of 
oxygen inhaled is still farther reduced, 
the blood is still more imperfectly 
aerated, and, as a necessary conse- 
quence, the health still more rapidly 
deteriorated. This combination of evils 
is nowhere seen in greater intensity 
than among the dressmakers of the me- 

« Registrar-General's SecoDd Annual 
Report, 8vo ed., p. 73. 

t Fifth Annual Report, p. 64. 
J Anuales d'Hygiene, April 1851. 
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tropolis. Deprived of that free exer- 
cise in the open air which is essential 
to the full expansion of the chest, they 
are confined in the vitiated air of » 
crowded workroom often for fiiorteen 
or sixteen hours a-day, and at some 
seasons even longer. From the tight- 
ness of their dress, and the stooping 
and motionless attitude ib which they 
sit, the play of the lungs is still far- 
ther impeded. In many other trades, 
the same fatal combination exists ; and 
its effects are aggravated in propor- 
tion to the impurity of the air re- 
«pired. 

The third form in which the lungs 
are most generally deprived of the pro- 
portion of oxygen required to aerate 
the quantity of blood passing through 
them, is that of breathing an impure 
or vitiated air. If, from any external 
cause (such as the crowding together 
of many people, the burning of many 
lamps, or the want of ventilation), the 
air be rendered so impure that the 
twenty inches required for each inspi- 
ration contain only three instead* of 
four cubic inches of oxygen, and if the' 
place of the absent quantity be sup- 
plied by one cubic inch of carbonic 
acid, it is obvious that the blood sub- 
jected to its action will be even more 
imperfectly oxygenated than if only 
fifteen cubic inches of pure air were ad- 
initted to the lungs. The presence of 
the additional inch of carbonic acid will 
add to the evil arising from the want 
of the oxygen, by acting to that extent 
as a direct poison ; and hence the bad 
health and ultimately fatal results 
which, as shewn in the preceding page, 
have so often been produced by the 
continued breathing of a vitiated air, 
especially when the vitiation is consi- 
derable in degree. And yet how very 
much is this important truth practi- 
cally held in contempt, not only in the 
want of ventilation of our churches, 
hospitals, theatres, ball-rooms, and 
halls for public assemblies, but even 
in our private dwellings ! Scarcely a 
day passes in which a well-employed 
medical man does not meet with some 
instance in which health has suffered, 
or recovery been retarded, by the 



thoughtless or ignorant disregard of 
the necessity of pure air to the well- 
being of the animal economy. This 
must be my apology for insisting at 
so much length, on what may seem to 
many a trite and exhausted topic. 

Begging the reader to bear in mind 
the evidence already submitted of the 
deadly influence of extremely vitiated 
air, as experienced in the Black Hole 
of Calcutta, in the cabin of the steamer 
^'Londonderry," and in the kennel 
into which Crabbe and his companions 
were thrust — and the examples of the 
injurious effects, in workrooms and 
factories, of air vitiated only in a less 
degree, — I shall now confine myself to 
shewing the powerful influence which 
the same cause often has in the pro- 
duction of specific forms of disease. 
It may be well, however, first to re- 
mind the reader that the injurious con- 
sequences produced are not due solely 
to a certain amount of carbonic acid 
replacing oxygen, but that the opera- 
tion of the animal exhalations must 
also be taken into account. It is well 
known that breathing an air loaded 
with the exhalations of a patient suf* 
fering from small-*pox or typhus fever 
frequently produces these diseases; 
but it is not sufficiently borno in mind 
that the air is rendered poisonous by 
the concentrated exhalations of a num- 
ber of persons in health, and that the 
breathing of an atmosphere thus con- 
taminated, is cause sufficient to produce 
fever or some other deadly malady. The 
first illustration which I shall give 
exhibits . incontestibly the origin of 
typhus fever in the continued respira- 
tion of vitiated air, and is taken from 
the valuable Lectures on Military Sur- 
gery by Sir George Ballingall (page 
28). 

In the summer of 1811, 9i low ty- 
phus fever broke out in the fourth 
battalion of the Royals, then quartered 
in Stirling Castle. The season was 
the healthiest of the whole year, and 
the locality about the most salubrious 
in the country. On investigating the 
causes which could give rise to so 
much illness under circumstances ap- 
parently so favourable to health, the 
mystery was speedily solved. In one 
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room, 21 feet by 18, sixty men had 
been placed ; and in another of 31 feet 
by 21, SEVENTY-TWO men: in other 
words, a greater number of human 
beings had been crowded into one 
place than the air which it contained 
could by possibility keep in health. 
To prevent absolute suffocation, the 
windows were thrown open during the 
night, from which a cold air streamed 
in upon those nearest to them. The 
natural result of this crowding was 
typhas fever, to which inflammation 
of the lungs was superadded in those 
exposed to the cold draughts. The 
two diseases together proved very fa- 
tal. Had the officers who assigned 
quarters to these unfortunate men been 
acquainted, in the slightest degree, 
with the laws of respiration, and with 
the fact that one pair of lungs requires 
the use of fifty-seven hogsheads of pure 
J air in twenty-four hours, they would, 
I belieYe, as soon have thought of or- 
dering the men to be shot, as of ex- 
posing so large a proportion of them 
to almost certain death fVom an 
easily avoidable disease. The simple 
fact added by Sir George, that '* in the 
Uis crowded apartments of the same 
barracks, no instances of fever occurred " 
is the severest condemnation which 
can be recorded against them. 

Dr Jackson, a distinguished medical 
officer quoted by Sir George Ballin- 
gall, gives precisely similar testimony. 
When insisting on " height of roof as 
a property of great importance in a 
house appropriated to the reception of 
the sick of armies," he adds as the 
reason, that *'the air being contami- 
nated by the breathing of a crowd of 
people in a (ft)nfined space, disease is 
originated, and mortality is multiplied 
to an extraordinary extent. It was 
often proved in the history of the late 
war, that more human life was de- 
stroyed by accumulating sick men in low 
and ill-ventilated apartments^ than by 
leaving them exposed in severe and in- 
element weather at the side of a hedge 
or common dike." The dreadful mor- 
tality from typhus fever of the British 
Legion in Spain a few years ago af- 
fords another striking confirmation of 
the same principle. 



It would be very easy to detail ad- 
ditional proofs of the influence of con- 
fined and vitiated air in thb produc- 
tion of typhus fever, because they 
abound in the writings of every author 
who has treated of the subject, in the 
Parliamentary Reports *'on the Health 
of Towns," and in the Registrar-Gene- 
ral's Reports. But as the fact is al- 
most universally admitted, I need only 
refer to the death from "putrid f^ 
ver" of most of the survivors of the 
Bladi Hole of Calcutta; to the fearful 
mortality from fever in slave and emi- 
grant ships, more from vitiated air 
than from any other single cause ; and 
to the following example both of the 
extent to which atmospheric impurity 
operates, and of the facility with Which 
its deadly influence may be obviated 
by due attention to the simplest laws 
of the animal •conomy. 

In Chambers'* s Edinburgh Journal for 
17th April 1841, in reference to the 
possibility of removing the causes of 
fever, it is said : '' The chief causes 
assigned by medical inquirers are 
dense population, bad ventilation, and 
destitution. We shall here adduce 
strong reasons, to shew that however 
destitution or any other cause may 
operate remotely, the immediate cause 
is deficient ventilation. There is, in 
the suburb of Anderston (at Glasgow), 
a large house, called, from its mode of 
construction, and the vast crowd of 
human beings who live in it, the Bar- 
rack. It is said that nearly five hun- 
dred persons, chiefly poor Irish, live 
in this building, each family having 
one, or at most two little rooms. At 
one time, fever was never absent from 
the Barrack ; five have been seen ill at 
once in one room, and in the last two 
months of 1831 the cases in this single 
house were fifty 'Seven. During the five 
years ending with 1839, there were 
65,949 cases of fever in the whole city : 
consequently, it will be observed, 
this house with (say) 480 inhabitants, 
ought to have had, as its fair propor- 
tion, 112 cases, the population of the 
city being considered as, at a medium, 
240,000. But how does the case really 
stand ? Early in 1832, at the recom- 
mendation of an ingenious surgeon of 
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the district (Mr Fleming), a simple 
tin-tube, about two inches in diameter, 
had been led from the ceiling of each 
room of the Barrack into a general 
tube, the extremity of which was in- 
serted into the chimney of a furnace 
connected with a neighbouring fac- 
tory; by which meanfl a perpetual 
draft was established upon the atmo- 
spheric contents of every room, and 
its inmates compelled, whether they 
would or not, to breathe pure air. 
The consequence — ^for we cannot but 
consider it as the consequence — was, 
that during the ensuing eight years 
fever was scarcely known in that 
house. Laying aside one year, during 
which Mr Fleming had not the charge 
of the apparatus, there were up to last 
December only four eases." This re- 
markable exemption from fever in a 
building where it was formerly so pre- 
valent is the more instructive, because 
the purification of the air is the only 
change which has been effected ; and 
as fever was very prevalent in the 
whole city during the very time of this 
exemption. It is impossible not to 
ascribe the ohief part of the protective 
power to the purer atmosphere sup- 
plied to the inmates of the Barrack. 

Since the publication of the last edi- 
tion of this work, I have learned that 
fever has again appeared in the Bar- 
rack, though its ravages, I believe, by 
no means equal those which it com- 
mitted before ventilation was intro*- 
duced. In all probability its reappear- 
ance is connected with derangement 
of the ventilating fipparatus, but we 
are without information on this head. 

In the First Report of the Metropo- 
litan Sanitary Commission (p. 22), the 
following enquiry is made of Mr 
Bowie, with reference to the state of 
health of the inhabitants of the Model 
lodging-house in Glass-house Yard : 
** What has been the result of ventila- 
tion, as practised in the lodging- 
house ?*' — " The absence of unpleasant 
smells, the possession of an agreeable 
temperature, and an almost total ex- 
emption from febrile disease." " What 
is the state of health, as compared with 
that of the adjacent population ? " 

^''^hile fever has been prevailing to 



a very great extent in Glass-house 
Street, and its adjacent courts and 
alleys, and the verdict of 41 coroner's 
jury has been given that disease and 
death have been the consequence of 
breathing impure air, there is not at 
present an individual under medical 
treatment in the building, nor has 
there been a single case of fever there 
for upwards of four months." The 
Commissioners give it as their opinioD 
(p. 10), that " in the pjResent state of 
most towns and cities, the number of 
persons whose constitution is enfeebled 
by want of food, compared with the 
number whose vital energy is depress- 
ed by want of pure air, is found to be 
an exceedingly small minority." 

Never before, perhaps, was this 
truth exemplified upon so large a scale 
fks in the history of the late Irish fa- 
mine. A deficient supply or improper 
quality of food, by weakening the body 
and lowering its ton^, undoubtedly 
renders it liable to yield more readily 
to the action of deleterious Influences ; 
but it may well be doubted whether 
mere starvatiozi, when associated with 
an ahunda,nt supply of fresh air, is 
ever the cause of typhus fever^ In 
Chossat's experiments all the organs 
of the body, with scarcely an excep- 
tion, were found r;emarkably healthy 
in animals that had died from starva- 
tion ; the principal, if not only change^ 
being a considerable reduction of 
weight. In like manner the Irish 
population remained comparatively 
healthy, though suffering from a de- 
ficiency of food, till they were crowded 
together in the wards of the union- 
houses. Then it was that *' the angel 
of death spread his wings on the blast," 
and admission into a workhouse came 
to be regarded as equivalent to pro- 
scription. On 4th April 1846, the popu- 
lation of the Irish Union Workhouses 
was 60,861, and on 3d April 1847 
it was 106,888 ; while the correspond- 
ing mortality for the two weeks end- 
ing 4th April 1846, and 3d April 1847, 
was 159 and 2706. Thus, with a po- 
pulation not much more than doubled, 
the weekly mortality had risen from 
three in every 1000 inmates, to 25 
per 1000 ; that is to say, the weeldy 
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mortality became eqaivalent to the 
annwd mortality of a moderately 
healthy popiilation. No wonder, then, 
that the poor famine-stricken creatures 
should have striven to avoid their fate, 
"that hoping against hope, struggling 
against the pressure of hunger for 
months, knowing food might be ob- 
tained at the workhouse, but looking 
at its terms as their last compromise 
with death, they held on their cabins 
and their little holdings till forced 
forth by eviction; or their last re- 
sources having failed, and threatening 
fever, existing diarrhosa, having told 
them it must now be the union-house, 
or the union-coffin — then, and not till 
then, they closed with the terms of the 
law."* 

It is indeed lamentable to think how 
many valuable lives are yearly sacri- 
ficed in every rank of society, but espe- 
cially among the industrious classes, 
to the neglect of the well known laws 
of ventilation ; for no fact in pathology 
is more ilrmly established than that 
disease and death invariably follow on 
overcrowding. Thus, the late Mr 
Pearson uniformly observed that fever 
prevailed in the hospitals in London 
to which he was attached, when more 
than a certain number of patients were 
placed in any of the wards; while, 
when the number of beds in each ward 
was limited, there was a complete 
absence of fever from the placet 

In his voyage to America in April 
1847,1 **^® author of this work was 
forcibly struck with the evils to which 
the poorer class of emigrants is exposed 
on shipboard from dellcient accommo- 
dation, overcrowding, and under-feed- 
ing. He felt called upon to do what 
he could to direct public attention to 
the subject, and accordingly addressed 
to the editor of the Timet a letter 
which appeared in that paper oil the 
17th Sept. IMfy urging upon Govern- 
ment the ttecesdty of bringing into 
Parliament a bill for the protection of 
emigrants. § 

• Letter of an e^fe-wittest im the TfartM, 
Jane 31, 1849. 
t Graves* Clinieal Lectures, vol. i.« p. 94. 
I See p. 11. 
§ The Letter referred to wite reprinted in 



That it was high time to move in 
the matter Will be abundantly evident 
from the following extract from the 
Report of the Montreal Board of Health 
of 12th August 1847 : " The Larch 
reported this morning from Sligo, 
sailed with 440 passengers, of whom 
108 died on the passage, and 150 were 
sick. The Virginius sailed with 496 ; 
158 died on the passage, 186 were 
sick, and the remainder landed feeble 
and tottering — the captain, mates, and 
crew were all sick." From the official 
returns of the burials at Montreal, 
for the nine weeks ending August 7th, 
it appears that there died during that 
period 924 residents and 806 emi- 
grants in the city, beside 1510 emi- 
grants in the sheds erected for their 
reception; making a total of 3240 
deaths in Montreal and its extempore 
Lazaretto, against only 488 deaths 
during the corresponding weeks of the 
preceding year. As a comment on 
this fearful state of matters, we may 
state that Germans were arriving at 
the same time from the ports of Ham- 
burgh and Bremen ** aU healthy, ro- 
bust, and cheerful." 

But, indeed, experience shews that 
passengers may be carried from British 
ports even to the distant settlements 
of Australia, with no increase on the 
natural rate of mortality, provided 
due attention be paid to the laws of 
health. In the early years of convict- 
transportation it was the practice of 
Government to pay for all who em- 
barked, and under this system the 
average mortality of the convicts dur- 
, ing the voyage was nearly one in ten, 
rising in particular ships, and under 
particularly adverse circumstances, 
occasionally to one in three. In later 
years, however, the practice of paying 
only for those landed alive was adopt- 
ed, and the mortality immediately 
fell to one in 46!* 

By such facts as these the attention 
of the Legislature has at last been 
roused, and an " Act for regulating 

the Journal of PiriDUo Healtfa» No. Ym 
March, 1848. 

« Report CD Quararitine by the General 
Board of Health, p. 11 6. 
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the carriage of passengers in mer- 
chant vessels/' was passed in the ses- 
sion of 1849, containing provisions 
which it is hoped will prevent a repe- 
tition of such fearful mortality as is 
above exemplified; and in 1850 the pro- 
tection of the Legislature was extended 
to the crews of the mercantile navyi a 
measure which the following details 
will shew was most urgently needed. 
The researches of the Board of Health 
have proved that the proportion of 
deaths from zymotic diseases (fever, 
&c.) among the merchant sailors, espe- 
cially when at sea, very much exceeds 
that among the industrious classes on 
shore, '* indicating the presence and 
the steady operation of local causes 
.of preventible disease, the extent 
and intensity of wliich have hitherto 
been unknown and unsuspected."^ 
What these causes are will be seen 
from the following report by Mr 
Bowie, which is fully corroborated 
by the evidence of Mr Grainger, Dr 
Duncan, and Dr Sutherland. ** After 
a long acquaintance," he says, " with 
the shipping of the port of London, 
and a special examination of a great 
number of vessels of all classes in the 
Thames which I have recently made 
in order to ascertain their condition 
as to cleaiiliness and ventilation, and 
particularly with a view to note the 
accommodation provided for the sailors, 
and the probable effect of the atmo- , 
sphere upon their health, I find that 
the instances are extremely rare in 
which there is any special provision 
whatever for ventilating either the 
berths of the men or the hold for the 
cargo. These berths are for the most 
part dirty, close, and unwholesome ; 
in numerous instances they are so to 
an extreme degree; and I am of 
opinion that the houses and rooms in 
the close courts of Whitechapel, which 
I habitually visit, do not as a rule ex- 
ceed in the unhealthiness of their con- 
dition the forecastle of ships, in which 
the filth is often as great, the air as close, 
stifling, and offensive, and altogether 
as likely to generate fever, and to cause 
it to spread if it does break out.'^t 

♦ Med. Gazette, vol. xlv., p. 95. 
t Report on Quarantine, p. 99. 



The remedy for these evils is so 
simple and effectual, that the neglect 
of shipowners to adopt it becomes most 
culpable and even criminal. It con- 
sists simply in " inserting in the fore- 
part of the vessel iron-tubes commu- 
nicating with the between-decks oc- 
cupied by the passengers (and crew) ; 
two tubes forward to receive fresh 
air, and two after to discharge the 
foul air, so that a current of air is 
constantly passing between decks."^ 
So effectually has this system of ven- 
tilation answered its purpose^ that ves- 
sels of the largest class, carrying 400 
or 500 passengers each, have escaped 
ship-fever ; while its importance has 
been demonstrated by the fact, *' that 
the eluvium from the discharging tubes 
is so bad that it is very unpleasant to 
stand near tA«m.''t By a law of the 
American Congress it is required that 
all emigrant ships shall be provided 
with ventilators, and the British Legis- 
lature by the act of 1849 rendered their 
adoption compulsory on vessels carry- 
ing at least 100 passengers. More re- 
cently, in the session of 1850, an act 
^* for improving the condition of mas- 
ters, mates, and seamen, and main- 
taining discipline in the merchant- 
service," received the royal assent; 
by which it is enacted that the part 
of the ship occupied by seamen and 
apprentices shall have a space of not 
less than nine superficial feet for every 
adult,' and be well ventilated. " To 
all natural evil," says Dr Rush, ** the 
Author of nature has kindly prepared 
an antidote. Pestilential fevers fur- 
nish no exception to this remark. The 
means of preventing them are as much 
under the power of human reason and 
industry as the means of preventing 
the evils of lightning and common 
fire. I am so satisfied of the truth 
of this opinion, that I look for the 
time when our courts of law shall 
punish cities and villages for permit- 
ting any of the sources of malignant 
fevers to exist within their jurisdic- 
tion." 

Let U8 hope that the measures en- 

* Report on Quarantine, p. 106. 
t Ibid., p. 107. 
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forced bj the AcU above referred to, 
will In future prevent shipowners 
ftom incurring the moral culpability, 

have hitherto laboured, for neglect of 
the health and lives of their servants ; 
and thatitmaj not be found neceasarj 
la call in the aid of the principle of 
j<^£ responsibility which now attaches 
to neglect, as an additional motive to 
discharge their duties. " The law," 
say the ComoiiBsioners for the Conso- 
lidstion of the Criminal Law, " takes 
no ct^nizance of homicide, tinlttidcatk 
rauU from hodili/ injury, oenatiomd by 

nd every case where any one 
ondcr legal obligation to apply 
food, clothing, or other aid or support. 

other proviiioiu for the luitenlalion of 
Hfe, or pre>iention of injnr'j 10 Ji/e, it 
gsiUy of any brtach of tuch dtlif." 

" It is doubtless," says Hr Grainger, 
" a painful thing to make out, with 
the demonstrative evidence of statisti- 
ui returns, all the elementary parts 
which go to form the commoa track 
of sickness, aulfering, and death; and 
yet, as the great desideratum in sani- 
tuy a> in all other investigations is 
tbe attainment of certainty, it is a 
point of infinite promise for the fn- 

may be the aspect of the epidemic 
«hich is triced to its home, typhus, 
floilatina, small-pox , or cholera, we 
£ad but one class of causes, or to ty- 
pify the whole in a siugle word, but 
one cause, and that filth, standing in 
the relation of the prolific parent of 
this diversified offspring, as it pre- 
sents itself in the courts and alleys of 
l^ndon. It is not a question of food, 
for people worse fed than thousands 
who have hecome the vtetims of these 
diseases, provided they breathe day 
and night the fresh and bracing atmo- 
sphere of the country, escape ; whilst 
instances are not wanting of persona 
amply provided with every physical 
comfort, lacking only pure air, failing 
uader epidemic attacks. 

" A remarkable eiample of the lat- 
ter kind was afforded by an institu- 



ceived for the purpose of reformation, 
and where so destructive an attack of 
cholera occurred, that out of 96 in- 
mates 40 were seiied with cholera, of 
whom no fewer than 15, or 16 per 
cent., died. On inquiry into the causes 
of thia violent attack, it appeared that 
there was nothing in the state of the 
neighbouriiood, idtbaugh this was in 
many points most defective, which 
could alone account for it. Nor could 
the general mode of living be assumed 
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good meat being pi 
of the seven : in short, after a care- 
ful Investigation, the only reasonable 
cause that could be assigned was an 
impure atmosphere caused by the want 
of ventilation in the dormitories, in 
several of which the windQ,w8 had been 
partly closed up. and which were, 
moreover, over-crosfded."* 

The general result of disease fol- 
lowing on over-crowding of the popu- 
lation is shewn on a largo scale by the 
statistical returns of the Registrar- 
General ; but we con afford room for 
only one " Table, shewing the mean 
mortality in three groups of the Me- 
tropolitan Districts," extracted fVom 
the valuable Appendix by Mr Farr, 
and designed to shew that, cmlerii pa- 
ribtu, the mortality increaaea with the 
density of the population and the im- 
purity of the air. 
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From this table, it appears that -349 
deaths from typhus occur in the most 
crowded districts of the metropolis, 
and only -131 in the more favourably 
situated ; the proportion being nearly 
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The influence of vitiated air in the 
production of consttniption has been 
noticed and commented upon by many 
observers ; but the evidtence of Dr Lom- 
bard of Geneva is the most conclusive, 
because founded on an accurate in- 
quiry into individual cases, in- the 
course of which he extended his re- 
searches into '* a total of 4300 deaths 
from phthisis, and 54,572 individuals 
exercising 220 different occupations, 
and found, by a comparison of all the 
professions carried on in the open air 
and in work-shops, that the propor- 
tion of deaths from phthisis was dornbU 
among the latter, and this proportion 
increased as the apartments were close, 
narrow, and imperfectly ventilated."* 
J need not add one word in support of 
this most convincing testimony, but 
only refer to another form of disease 
closely allied to consumption, and it- 
self the cause of an immense mortality, 
viz. scrofula. 

The three grand sources of scrofu- 
lous disease in those not strongly pre- 
disposed to it, are now universally ad- 
mitted to be the habitual Ireathing of 
a. vitiated atmosphere, an impoverished 
diet, and impaired nutritidn. Of the 
active influence of the first, the rapid 
production of scrofula in animals pre- 
viously healthy, by confining them for 
a time to the inspiration of an impure 
air, affords demonstrative proof. But, 
unfortunately, the fact may be witness- 
ed at any time in the more confined 
'dwellings of the poor in most of our 
large towns, and also in ill-situated 
and ill-ventilated workhouses or asy- 
lums for the young. Among the chil- 
dren in the Dublin House of Industry, 
for instance, scrofula prevailed very 
extensively about forty years ago, and 
its ravages were not arrested till the 
late Mr Carmichael, a distinguished 
surgeon of that city, called attention 
to its chief cause in the extreme im- 
purity of the air in the vrards. In one 
ward of moderate height, 60 feet by 
Id, Mr Carmichael found thirty-eight 
beds, each containing three children, or 
more than one hundred in all ! The 
, matron told him, that " there is no en- 

• Penny Cyclop. Phthisis* 



during the air of this apartment when 
the doors are first thrown open in the 
morning ; and that it is in vain to 
raise any of the windows, as those chil- 
dren who happen to be inconvenienced 
by the cold, close them as soon as they 
have an opportunity. The air they 
breathe in the day is little better: 
many are confined to the apartments 
they sleep in, or crowded to the num- 
ber of several hundreds in the school- 
room."* Can any one read this ac- 
count, and wonder at the prevalence of 
scrofula under such circumstances ! 

We have already seen how clearly 
it is possible to trace theriivageft of that 
fearAil epidemic, which twice within 
the last twenty years has swept over 
the British Islands like the destroying 
angel, to the effects of over-crowding 
and deficient ventilation— causes which 
it is evident act by lowering the tone 
, of the system, and rendering the body 
less able to withstand the chollftraic 
influetice, whatever that may be. Si- 
milar depressing ctttkses, such as defi- 
cient food* and an impure external! at- 
mosphere arisingfrom imperfect drain- 
age^ natorally tend to produce the same 
result, and the ravages of the disease 
have accordingly been found greatest 
where a combination of unfavourable 
circumstances existed, i Such seems to 
have occurred in the Tooting Infant 
Asylum, where 300 children out of 
1100 were attacked with cholera; al- 
though we find Mr Grainger, in his 
evidence on the trial of Mr Drooet, 
assigning the outbreak almost entirely 
to the want of ventilation. *' If there 
had been more ventilation, I do not 
think there were too many beds in tlie 
room, but the wantof veatilatioiK Aade 
the over-crowding dangeroas to the 
healtii of the boys. In my option, 
the eauee of th6 miackisf wag the over^ 
crowding of the children, a¥td thai tMs 
had oeoasioned the diteaee.'* f 

From a consideratloii of Itie fbMgo- 
ing details, then, we are forced to tlie 
conclusion that epidenliCB ai« not mere 
caprices of natare, but are d^ndent 

* Cannichael*S Essay oA ib% Mttore of 
Scrofula. Dublin, 1910. 
t Med. Oiuette, vol. xlv., p. 6*9. 
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OD causes wlikh it is is our pow«r to 
remove. Wliat that sabUe inflsenee 
is wbick at one tine detennines the 
leennnilated causes of disease to Ineak 
out S8 diokra, ait anotker as typhus 
hjtx, and at another as malignaDt 
searlatiiia, we eaaiiot teU, nor is oar 
ignorsace en this point of any prac- 
tical importance ; enough has been 
learned when we know that it is only 
by oegleet of the general laws ef health 
that tiie epidemie is enabled ta ac- 
qiure <<-& local habitaHon and a name.'' 
It comes aa« messenger to warn as of 
oar nusdeeds ; and the admirable Qe- 
portB by the Board of Health which we 
have so fre^oeatly qtaoted, shewmofre- 
OTir that the warning is given at first 
gently thoa^ earaestly, and tiiat it is 
only wfaes we r«fii8tf to hearken to it 
that we are left to reap the natural 
fruits of our neglect. During the late 
eholera epidemic, the Sheffield Board 
of Gnardiaae set earnestly to work to 
free their town from noisances in anti- 
cipation of an oatbreak. ** They took 
the doeaameiits publisbed by the Gene- 
ral Board of Health as their guide, 
ani proceeded with the determination 
of ddng an that ooald be done, and at 
whatever cost, to save the town from 
the danger which inq^ded over it. 
Unlike other Boards of Gnaanlians^ 
they had nsed the most avaflaUe means 
ftr prepamtion, ami they had nothins 
to seek wbsn the emergency arrived.'' 
The lesalt is thne stated :— ^ Fvom the 
period v^ma the first eitttbreak of cho- 
Icfa took place In the town to the final 
^mppeavawoB of ttie c^iidemic, there 
were bsoogbt under treatDsent 5319 
casea of dlmrrfacBa, and 76 cases of cho- 
lera. * * * « « ^ 19^ person' 
(saye Dr Satheilteid), * who looks at 
the nature ef these esnses, can doabt^ 
l^at tbey wmld have eoMbited a 
moch ftettler piopOTtlisii of (Aolera 
attacks^ liad the preparatory symp* 
tssm not beeu tEdtoen. The popiila^> 
tioB wmi enabled to resist the epi- 
demie isflaenc^ and the small nam- 
her ef ehoicira oasei, wh«k cdbipar- 
ed witb Ibe large manber of those 
of diarrhoea, is a sufficient proof that 
the o l joet of the saaitasy measures 



was to a great extent fulfilled."^ 
There can be no doubt, that had every 
body having authority in the matter, 
set itself as realoosly and honourably 
as the Sheffield Cruardians to prepare 
for the oomiag storm, it would have 
passed over the country comparatively 
harmless^ Dr Sutherland remarks, 
that ** one of the specif^ oljects of 
epidemics seems that of arousing man- 
kind, by signs which cannot be mis- 
taken, to- a sense of the necessity of re* 
cognising and obeying the laws of his 
physical exi8tence."t 

The fourth cause by which the neces- 
sary supply of oxygen to the lungs is 
frequently impeded, and disease con- 
sequently produced, arises out of the 
sedentary habits of modern sodety, 
and the depression or monotony of 
mental eondition which is apt to result 
frcMn them. If ever a Divine law was 
legibly imprinted on any part, of ani- 
mated nature, it is that which declares 
▲CTiviTT to be the indii^nsable con- 
dition of kuman health and happiness. 
, Every organ, from the highest to the 
lowest, in the structure of man^ is 
framed with a view to daily and habi- 
tual exermse, and this law holds equal, 
ly with the lungs as with the muscles 
ot brain. When an animal dies from 
starvation, it is found that the organs 
of diges^on lose much more of their 
weight, before dearth ensues, lOian do 
the limgs or kidneys; and Ohoeeat ex** 
plains &ardifferenoe by the &et of tbo 
farmer organs being left unexercised, 
while tbe functions of the lungs stud 
kidn^s are earned on till the dose of 
lifb.J This is in exact harmoiry with 
^e law, already pointed out, of exer- 
cise stimulating nutrition ; and accord- 
ingly, when we obey this oendittoa of 
existence, and acti v^y employ the body 
for some hours every day in the c^pen 
air, the elreulatmn is invigorated and 
equalized, the ref^iratiosi is raidered 
fete and deep, and a fbeBng of vivacity 
and enjoyment arbes, which isiltesare 

* Report on. Gholera of ia46-49. by Cte- 
nezal Board of Health* p. 102. 
t Ibid., Appendix A., p. 9. 
X ChOBWt, p. 89. 
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accompaniment of health and energy. 
These results are rendered very obvi- 
ous in the process of trainingj daring 
which the t&iW, as it is called, is known 
to become remarkably improved. Of 
this I once saw a curious instance in a 
strong-built little Irishman, who, for 
a mere trifle, ran alongside of one of 
the Glasgow coaches for 32 miles in a 
very wet day and on a muddy road. 
The average speed was nine miles an 
hour, and yet the poor fellow did not 
seem at all distressed, and stopped only 
because he had arrived at his destina- 
tion. In him this amazing strength 
and activity were obviously connected 
with the very complete oxygenation of 
the blood in a pair of capacious and 
well-exercised lungs. 

The well-known salubrious influence 
of a gay and exhilarating mental sti- 
mulus and of cheerful and gratified 
moral emotions, and the sickening and 
destructive influence of despondency, 
grief, and other depressing passions, 
depend partly on the operation of the 
same principle. The exciting emotions 
stimulate the circulation, quicken res- 
piration, and increase the vital powers, 
so that it becomes difficult to remain 
passive or quiescent. The depressing 
emotions, on the other hand, diminish 
the force of the circulation, render the 
breathing slow and feeble, and there- 
by withdraw the natural stimulus of 
life to an extent which leads directly 
to meditation or brooding inaction, and 
produces a positive aversion to bodily 
activity. Great depression of mind 
thus leads naturally to imperfect res- 
piration, a more sluggish flow of blood, 
and the various diseases of diminished 
vitality; while great excitement in- 
duces full respiration, quickened cir- 
culation, and the various diseases of 
exalted vitality. It is, then, by dimi- 
nishing inspiration, and thus depriving 
the lungs of the necessary oxygen, that 
the depressing passions and sedentary 
mode of life act so injuriously in pre- 
disposing to pulmonary consumption, 
— a fact which has been remarked from 
a very early period, and which ought 
never to be lost sight of by parents, 
teachers, or the young themselves. In 
modern society, thousands of both sexes 



unconsciously suffer in this way, with- 
out a suspicion being entertained that 
their mode of life is injurious. In fe- 
male seminaries, especially, this error 
prevails to a lamentable extent, and is 
aggravated by the restraints so gene- 
rally imposed upon the natural out- 
pourings of the juvenile voice insports 
and play. 

Lastly, the fifth way in which the 
oxygenating functions of the lungs may 
be impeded is, by the mixture of me- 
chanical impurities with the respired 
air. In flax-mills and other factories 
the vitiation of the atmosphere from 
this cause is carried to an extreme, 
and is owing to the dust and small 
shreds of vegetable fibre which rise 
from the flax and cotton in the pro- 
cess of manufacture. The amount of 
impurities which may thus vitiate the 
air will be evident to any one who 
looks at a sunbeam in a room when a 
carpet is being swept. Chiefly from 
this mechanical cause of disease, 
scarcely any of the work-people in 
some factories are free from disease ; 
and in the heckling department of the 
flax-mills, according to Thackrah, a 
large proportion of the men die young. 
The same author mentions that, when 
conducting his experiments to ascer- 
tain the state of the lungs in the work- 
people employed in the flax-milla of 
Leeds, " the coughs of the persons 
waiting to be examined were so trouble- 
some as continually to interrupt and 
confuse the exploration by the stetho- 
scope.'** These, it ought to be observed, 
were not patients selected for examin- 
ation as such, bat the ordinary workers 
from the mill. 

From the explaniition given above 
(p. 184) the reader will perceive that 
mechanical irritation of f^e pulmonary 
mucous membrane is exceedingly apt 
to produce consumption in individa^ 
of feeble or depraved constitution. 
This is the cause of the frequent oc- 
currence of the disease among the work- 
men in factories; among the needle- 
pointers and knife-grinders of Shef-- 

• On tiie Bliiwli of SmpIoTments on 
I Health, p. 4S. 



PULMONARY DISEASES OP COLLIERS, &c. 



195 



field, who inhale the small particles of 
sand tod steel which fly from their 
wheels; among the stone-dressers of 
Edinburgh, who breathe an atmo- 
sphere loaded with sandy particles; 
among bakers, millers, persons em- 
ployed in featlier-warehouses, and in 
general among individuals whose em- 
ployment necessitates the breathing of 
an atmosphere holding dust in suspen- 
sion. But experience has shewn that 
the fatality[attending these occupations 
may he much diminished by securing, 
as far as possible, due ventilation, and 
the supply of a pure air. Thus, Sir 
James Clark, when treating of vitiated 
air as a cause of consumption among the 
steel-grinders of ShefSeld, states that 
those who reside in the country, in the 
enjoyment of a more free circulation 
of air, live, on an average, eight years 
longer than those resident in the town. 
In both, the irritating causes and the 
habits of life are the same,but the rooms 
in which the country workmen carry 
on their labours are muq^i better ven- 
tilated ; and they consequently live on 
an average about forty years, while 
among their town companions the aver- 
age of life extends only to between 
twenty-eight and thirty-two years. 

In Edinburgh, also, it has been ob- 
served that the stonecutters who work 
in the open air are much less liable to 
pulmonary affections than those j/ho 
work in sheds. The steel-grinders of 
Sheffield have been recommended to 
wear a mask of magnetic wire, to ar- 
rest the passage of the particles of 
steel, and bakers to fasten a piece of 
moistened sponge or damp crape over 
the mouth during the operations in 
which they are likely to inhale flour. 
Both precautions have been used with 
benefit, but in the case of the Sheffield 
grinders the magnetic mask alone does 
not meet the evil, as the sand from the 
wheel is the principal cause of the ir- 
ritation. Similar contrivances might 
be advantageously used in other oc- 
cupations; but hitherto the igno- 
rance and obstinacy of the workmen, 
who cannot bo persuaded to prefer 
a littl% present trouble to the cer- 
tainty of future disease and early 



death, have prevented their general 
adoption.* 

From breathing a hig|ily vitiated 
air in a constrained position, the peo- 
ple employed in some coal-mines 
where the seams are thin and the 
ventilation bad, are subject 'to a 
singular and fatal affection of the 
lungSj named hlaek gpit. In East Lo- 
thian it is very prevalent, and attacks 
the strongest as well as the feeblest of 
those exposed to its causes. It is ac- 
companied by wasting, and the copious 
expectoration of an intensely black 
matter in large quantity, which may 
continue for months or years, but is 
never cured. In such situations, few 
of the men arrive at the age of forty 
years; and if they do, they have al- 
ready the appearance of old age. 

Dr Makellar traces this affection to 
the inhalation of an atmosphere loaded 
with unconsumed carbon, arising from 
the imperfect combustion of the lamp- 
oil used by the miners, and from the 
smoke of the gunpowder used in blast- 
ing the trap-dykes, which so frequently 
intersect the East Lothian coal-field. 
From these causes the atmosphere of 
the mine is frequently so thick that the 
workmen only recognise the presence 
of their fellows from the noise of their 
operations; while the deficiency of oxy- 
gen is occasionally so great that the 
lapaps burn with difficulty. As an ex- 
treme instance of the deleterious con- 
sequences of breathing such an atmo- 
sphere, Dr Makellar mentions that a 
few years ago a great number of vigor- 
ous and healthy young men were em- 
ployed in carrying a level through an 
extensive coal-field at Tranent, during 
which operation a considerable quan- 
tity of gunpowder was consumed. 
Every one of them was attacked with 
" black spit,*' and all died before at- 
taining the age of thirty-five. It is 

* Carl Bergmann thinks that the exten- 
sive and winding surface of moist mucous 
membrane in the nostrils of especially 
grazing animals, in conjunction with the 
narrow fissures left for the passage of air, 
forms a natural provision to prevent the 
inhalation of dust. See MUller*s Archiv, 
1850, p. 869. 
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worthy of notice, tbat this diaease 
rarely attacks the men who are em- 
ployed in, conveying the coals to the 
foot of the shaft, and who thus have an 
opportunity of occasionally inhaling a 
comparatively pare air.* 

Tl^e irritation produced in delicate 
lungs oy the inhalation of an atmo- 
sphere loaded with the smoke of a large 
town, is evidently hut a minor degree 
of that irritation which in the coal- 
miners of East Lothian passes into in- 
curahle disease ; and we thus see that 
the endeavours now making in large 
manu£a«turing towni to ensure the 
consumption of the smoke of the fac- 
tories, have a direct bearing upon the 
health of the population. To the in- 
habitants of such towns as Manchester, 
Leeds, and Glasgow, the success of 
these attempts is of very great import- 
ance. 

The reader is now in a position to 
appreciate the unspeakable advantage 
of a supply of pure air to the lungs. 
But we must say a few words to guard 
against the possible misconstruction of 
what has l^en said in the last few 
pages. In pointing out bow l^phus, 
scrofula, consumption, or cholera, fol- 
lows in the wake of deficient ventila- 
tion^ we do not mean to s£sert that by 
living in an unventilated apartment a 
person can produoe typhus, cholera, or 
consumption at will. WhaA we main- 
tain is, that breathing an impure atmo- 
spheri lowers the tone of the synem, aakd 
renders it liable to disease. This is an in- 
variable consequence ; but the nature 
of the particular majadj/ which ensues 
depends upon unknown causes, which 
have received the name of " the epi- 
demic constitution." When an over- 
crowded and ill-ventU&tad emigrant- 
ship sets sail, the emigrants may all 
be in the .enjoyment of perfect health. 
But before a week passes, the springs 
of life are wpped by the impure at- 
mosphere of the crowded hold* and the 
emigruit it marked as a pvey £or dis- 
eeae. But it depends cm the ^epi« 
demle constitution^ what the disease 



** Inyestigation into the natiure of Blads 
Phthisis, by Dr A. Makellar. Edin. 1846. 



shall be : it may be typhus — it mi^ be 
cholera — it may be dysentery. The 
final result to the emigrant, however, 
is the same ; for little does it matter 
when he is consigned to the deep, wliat 
shape the fell destroyer assumed. In 
boarding-schools or in infant-asylums, 
the resiut of the neglect of ventilation 
may appear as scrofula or ophthalmia 
— as malignant scarlet fever— or* as at 
Tooting and Taunton, as cholera ; in 
the nursery it may shew itself in conr 
vulsions; in the ball-room in head- 
aches, fainting fits, and hysteria. By 
day and by night the function of re- 
spiration is constantly goi^g on, and 
a small amount of impurity — ^toa small 
to be detected by our most delicate in- 
struments — may thus by continued ac- 
tion so alter the composition of the 
blood as to produce disease and early 
death, A supply of pure air, there- 
fore, is more important than a supply 
of wholesome food; the withdrawal of 
the former Ibr a few minutes stopa at 
once and for ever those changes of 
matter on which continuahoe of life 
depends. 

Many writers have been at pains to 
point out the actual occurrence of the 
evils which sound physiology woold 
lead us to expect, from the continued 
breathing of impure alr^ or £rom the 
imperfeet breathing of pwre air. Bnt 
the way ui wMoh the injttry is doau has 
not been sufficiently explained or in- 
sisted upon; and henoe the public at 
large remain unimpressed with the 
ree^ty of the mischief such as I have 
endeavonred to set it belbre them. 
The bad efiects,, indeed, are offcen so 
gradual in their appearance, and ap- 
parently so unconnected with their 
true oause^ that the prime sonree of 
the evil is apt to be overlooked, even 
when, to an infonned mind, it is as 
obvious as the sun at noonday. Bot 
the influence of impura air or imper- 
feet respiration is not the less jpositive 
or ultimately less subversive or healthy 
from being slow and insidious in its 
progress. An individual possessing a 
strong constitution may indeed with- 
stand the bad consequences of oooa- 
sionally breathing an impure atmo- 
sphere, but even he will suffer fbr a 
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time. He will not experience the 
same amount of mifichief from it as 
the intalid; but he will be perfectly 
conscious of a temporary feeling of 
discomfott, the very purpose of which 
is, like pain from a burn, to impel him 
to shun the danger, and seek relief in 
a purer air. The comparatiye harm- 
lessness of a single exposure is the 
circumstance which blinds us to the 
magnitude of the ultimate result, and 
makes us fancy ourselves safe and 
prudent, when every day is surely, 
though imperceptibly, adding to the 
sum of the mischief. But let any one 
who doubts the importance of this con- 
dition of health watch the dyspeptic, 
pulmonary, or nervous invalid, through 
a season devoted to attendance on 
crowded parties and public amuse- 
ments, and he will find the frequency 
of headaches, colds, and other fits of 
illness, increase in exact proportion to 
the accumulated exposure, till, at the 
end of spring, a general debility has 
been induced, which imperatively de- 
mands a cessation from festivity, and 
a change of scene and air. This de- 
bility is often erroneously ascribed 
whoUy to the unwholesome influence of 
springy— a season extolled by the poets^ 
not as a cause of relaxation and feeble- 
ness, bat as the dispenser of renovated 
vigour to every class of living beings. 

It is in vidn to warn such persons 
beforehand that Kature is always con- 
sistent, and that if bad air be really 
unfit for healthy respiration, it must 
be detrimental to th^, and to all who 
breathe it ; and that its ill effects are 
not less real because at first gradual 
and nnperceived in their approach. 
They know too little of the animal 
economy and of Nature's laws, and are 
too much devoted to their own objects, 
to be impressed by cautions of this 
kind ; and, in looking forward to the 
ball-room or crowded saloon, few of 
them will believe that any possible con- 
nection can exist between breathing its 
vitiatedatmosphere,andthe headaches, 
indigestion, and cutaneous eruptions 
whieh so frequently follow, and to be 
delivered from which they would sa- 
crifice almost every other enjoyment. 

K it be said that nobody will be 



troubled with all this trifling care, 
and that thousands who expose them- 
selves in every way, nevertheless en- 
joy good health and a long life, I can 
omy answer that this is partially true ; 
but that an infinitely greater propor- 
tion pass through lite as habitual in- 
vali£, and scarcely know from expe- 
rience what a day of good health really 
is. The Reports of the Board of Health 
and the Registrar-General have de- 
monstrated, by an unassailable mast 
of evidence, tbskt many circumstances, 
rarely considered as injurious, because 
they have no immediate effect in sud- 
denly destroying life by acute diseases, 
have nevertheless a marked influence 
in slowly undermining health and 
shortening human existence. There 
are trades, for example, at which work- 
men may labour for fifteen or twenty 
years, without having been a month 
confined by disease during all that 
time, and which are therefore said to 
be healthy trades; and yet, when the 
investigation is pursued a little fur- 
ther, it is found that the gene^ 
health is so steadily, although imper- 
ceptibly, encroached upon, that scarce- 
ly a single workman survives his for- 
tieth or fiftieth year. 

It is this insidious influence of im- 
pure air to which I am anxious to di- 
rect attention. So long as delicacy is 
the rule, and robust health the excep- 
tion, especially among females, and so 
long as about one-fourth of the annual 
deaths among the adult population of 
Great Britain is caused by consump- 
tion alone, it will be difficult to per- 
suade any rational and instructed mind 
that every cause of disease is already 
removed, and that farther care is su- 
perfluous. My own conviction on the 
contrary is, that, by proper care, and 
a stricter olTservance of the laws of 
the animal economy on the part of the 
parents and guardians of the young, 
the development of the disease might 
be prevented in a large proportion of 
the number, and that even the robust 
might be enabled to enjoy health in a 
higher degree and with increased secu- 
rity. 

The reader having now become ac- 
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quainted with the nature and lawB of 
the function of respirationy it will not 
be difficalt for him to understand the 
principal conditions on which the 
health of the lungs, or organs of respi- 
ration, more immediately depends, and 
the means by which, when feeble or 
predisposed to disease, they may be 
best protected and invigorated. Con- 
sidering the yearly mortality from 
consumption, this part of our subject 
cannot fail to excite a deep interest in 
the mind of every rational parent. 

If, as we have shewn, the habitual 
breathing of a pure air be essential to 
the proper constitution of arterial 
blood, and to the general well-being 
of the system, there can be no doubt 
that the same condition will exercise 
a still more direct influence on the 
health of the lungs themselves. This 
is accordingly the case ; and, following 
the order of our previous exposition, 
it may be stated, that the frgt great 
requisite for the health of the lungs 
is the JioMtual respiration of a pure 
airy at a moderate degree of tempera' 
ture, and of a moderate degree of humi- 
dity or dryness. 

There are only two ways by which 
an unlimited command of pure air can 
be obtained for respiration. The first 
is by living in the open air ; and the 
other is by making arrangements for 
the frequent and regular renewal of 
air within our houses, workshops, 
churches, schools, and other places of 
public resort. The former iB clearly 
impracticable in this climate ; for how- 
ever much we may benefit by a few 
hours spent every day in active exer- 
cise in the open air, no one will ven- 
ture to affirm that we could safely 
spend the whole four-and-twenty un- 
de» similar exposure. The only other 
way requiring consideration, is the 
regular renewal of the air in our houses 
and places of general resort. 

Keeping in mind that every pair of 
lungs consumes on an average about 
120 gallons of air per hour, in the 
oxygenation of about 57^ gallons of 
bloodj and also the numerous other 
sources of the impurity of the air, 
such as fires, lights, and the cutaneous 
and pulmonary exhalations, there can 



be no difficulty in understanding how 
indispensable a regular supply of pure 
air must be to the health and comfort 
of every one who remains even for an 
hour within the four walls of a room, 
and especially if it be crowded with hu- 
man beings. If we suppose, for example, 
that a thousand persons remain toge- 
ther in a church for an hour and a half, 
and that no provision has been made to 
renew its contained air, what will be 
the results ? A thousand pairs of lungs 
will, in that space of time, require for 
healthy respiration 120,000 gallons of 
air to oxygenate about 57,500 gallons 
of venous blood. But if no provision 
be made for the supply and equal 
diffusion of pure air, and for with- 
drawing the air which has been viti- 
ated, healthy respiration will become 
physically impossible. The vitiated 
air does not contain, and consequently 
cannot afford, the 21 per cent, of oxy- 
gen which the blood demands, and 
which pure air always contains. But 
in place of the absent oxygen, the 
corrupted air contains a surplus of 
carbonic acid, which, instead of being 
serviceable, directly increases the dele- 
terious effects. According to the ob- 
servations of Valentin, 10001b. weight 
of adult human beings give off hourly 
by the lungs about *181b. of carbon,* 
which represent l*451b. of flesh : t 
that is to say — among a crowd, for 
every 10001b. weight of body pre- 
sent, there is an hourly waste of 
the tissues, of nearly l^Ib. ; or, for 
every 1000 people present, the bodies 
of 1^ may be supposed to hare been 
resolved into their constituent ele- 
ments, and dispersed through the at- 
mosphere. Of course this calcula- 
tion, which rests on the supposition 
that all the carbon given off by the 
lungs is derived from decomposition 
of the tissues, can give but a very rude 
idea of the amount of the chemical 
transformations; for it must be re- 

* Flesh contains 75 i>er cent, of water, 
and of the remainhig 25 per cent., only 
about half is composed of carbon. Thus, 
lib. of flesh contains about •1261b. carboa. 
In the text, flesh is taken as the representa- 
tive of the tiflsaes. 

f Lehrbuch, yoL i., p. 585. 
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membere^ that no inconsiderable por- 
tion of the primary elements of the 
tissaes remains in the body, to form 
the urine and the alvine evacuations. 
It varies very much, moreover, ac- 
cording to the age of the individuals 
and the temperature of the air. 

Although, as has been already shewn, 
carbonic add is not the sole deleteri- 
ous principle contained in air vitiated 
by respiration, it is useful as a stan- 
dard by which to measure the degree 
of vitiation which the air has under- 
gone. We have seen that the ex- 
pired air contains on an average 4 
per cent, of carbonic acid ; conse- 
quently, if on analysis the air of any 
room be found to contain this propor- 
tion of carbonic acid, it will prove 
that all the air present has passed 
through the lungs. If the proportion 
of carbonic acid be one-half per cent., 
then an eighth of the whole mass of air 
must have passed through the lungs ; 
and, accordingly, as soon as the amount 
of carbonic acid reaches one-half per 
cent., every inspiration we make con- 
tains an eighth less than the normal 
amount of oxygen, and an eighth part 
of the inhaled air has already passed 
through our own or our neighbours' 
lungs. This amount of vitiation is of 
common occurrence, and we thus fre- 
quently see the most fastidious indivi- 
duals, who would scruple to eat what 
had been touched by their neighbour's 
hand, inhale, without objection, the 
breath which has just issued from their 
neighbour's nostrils!* 

Several experiments have been made 
by Leblanct with a view of deter- 

* Shakspeare makes Cleopatra look for- 
ward with diflgust to the circamstances 
that would attend her gradng of Ceesar's 
triumph : — 

• • • ** Mechanic slaves, 

Ifnth greasy aprons, rales, and hammers, 

shall 
Uplift us to the yiew ; in their thick 

breaths, 
Rank of gross diet, shall we be enclouded. 
And forced to drink their vapour. 
Iras. The gods forbid ! »» 

Antony and Cleopatra^ Act v., Scene 3. 
t Annales d^ Chimie «t de Physique, 
Sine S6rie, vol. xv. 



mining the degree of vitiation which 
the air undergoes by the respiration 
of a crowded assembly. In one, 180 
boys, fr6m seven to ten years of age, were 
confined for four hours in a school-room 
containing 721 cubic metres of air.* 
Communication with the external at- 
mosphere was cut off; but it is almost 
impossible to do this so effectually as 
to prevent all interchange between 
the external and internal air.f Dur- 
ing the experiment the master com- 
plained of the hot, heavy, and unplea- 
sant atmosphere, and waited impa- 
tien tly for liberation . Analysis shewed 
that the carbonic acid amounted to 
•87 per cent., or about 20 times the 
normal quantity contained in the air. 
It was only 4$ times less than that 
found in the air issuing directly from 
the lungs, and thus shewed that at the 
close of the experiment every inspira- 
tion contained between a fourth and a 
fifth part of air that had been already 
breathed. In another experiment the 
atmosphere of the chemical amphi- 
theatre of the Sorbonne at Paris, 
containing 1000 cubic metres of air, 
was found, after the expiry of a lec- 
ture of an hour and a half's duration, 
which had been attended by 900 stu- 
dents, to contain 1'03 per cent, of car- 
bonic acid, although two doors stood 
open during the whole time. The air, 
however, had been previously conta- 
minated to the amount of '65 per cent, 
of carbonic acid during a preceding 
lecture, so that the students had all 
along been breathing a- corrupted at- 
mosphere. The extent of contamina- 
tion at the close of the experiment 
indicated that a quarter of the air 
of each inhalation had already been 
respired. We have seen that car- 
bonic acid produces a directly depress- 
ing effect upon the system, lowering 
the nervous energy, and diminisli- 
ing the quantity of carbonic acid 
thrown off by the lungs. Hence a 
contaminated atmosphere must always 
act with twofold power; the system 

* The cubic mdtre contains 220 gallons, 
or S6 cubic feet 

t See Ann. de Chim. et de Phys., 8me 
S6rie, vol. zzvii., p. 882, note No. 2. 
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suffering directly from the ficcumiila- 
tioiL of the poison in the atmosphere, 
and indirectly from the lowered tone 
of the nervous system, consequent on 
the impeded excretion of the carbonic 
acid. Hence, again, the increased 
susceptibility to cUseeee. 

So wholly, however, have considera- 
tions of this description been without 
influence on the public mind, and so 
complete and all-pervading hits been 
the ignorance of physiology even 
among the best-educated classes, that 
in Edinburgh, and almost every large 
town, we have instances of large public 
rooms, capaUe of holding from 800 to 
1000 persons, built within these few 
years, without any means of adequate 
ventilation being provided, and ap- 
parently without the subject having 
Qvw cost the architect a thought ! 
When these rooms are crowded and 
the meeting lasts for some hours, tbe 
consequences are sufllciently marked. 
Either such a multitude must be sub- 
jected to all the evils of a contaminated 
and unwholesome atmosphere, or they 
must foe partially relieved by opening 
the windows, and allowing a continued 
stream of cold air to pour down upon 
the heated bodies of those who are 
near them, till the persons so exposed 
aare thoroughly chilled, and p^haps, 
as in the case of the soldiers in Stir- 
ling Castle, fatal illness is induced. 
And unfortunately, even at such a 
price, the relief is only partial ; for 
the windows being all on one side of 
the room, and not extending much 
above half-way to the ceiling, complete 
ventilation is impracticable. This ne- 
glect is glaringly the result of ignor- 
ance, and could never have happened 
had either the architects or their em- 
ployers known tiie laws of the human 
constitution ; and yet it is still doubted 
whether it be prudent or righA to 
teach the intelligent portion of the 
community any knowledge of the 
structure and uses of their own <m*- 
ganism ! * 



* I Tcjoloe to aay, that since tiie xmbli- 
cation of the earlier editioiu of this work, 
the want of ventilation in the Assembly 
and Waterloo Rooms has been partially ob- 



Striking, indeed, as these and in- 
numeraUe other Acts of a sunilar 
nature are, we still vemaiB ao bliad to 
the instruetioiiB af axperienee, until 
we acquire a knowledge of the prin- 
ciples wMcfa give it valae, that we go 
on, especially in towns, eonatruoting 
our houses in utter da&mce of scien- 
tific rules. The Bitting-voons, which 
can be eamly veDtUated at any lime, 
— which are in fact ventilated by the 
constant opening and shutting of the 
door, and by the draaght of tfao chim- 
ney, — and in which, tiicrefore, large 
dimensions are less ncoeBsary for salu- 
brity, are always the moat spacious 
and airy. The iMd-rooms, on the other 
hand, in which, from tiie doors being 
shut, and from there being no current 
of air in the wh<^ seven or eight 
hours during which they are occupied, 
the vitiation of the air is the greatos^ 
and in which, ooasequently, sise is 
most required, are uniformly the 
smallest and most confined ; aaid, as if 
tiiis source of impurity were not suffi- 
cient, we still further reduce the al- 
ready too limited space by onrreand- 
ing the bed with curtains, for tiie eat- 
press purpose of preventing ^roatUa* 
tion, and keeping onrs^ves enveloped 
in the same heated atmosphere. Caa 
any thing be imagined more direclly 
at variance than this with tha funda- 
mental laws of re^iratioB f Or could 
such practioes ever have been resorted 
to, had the nature of tiie human con- 
stitution been regarded before they 
were adopted ? In this reiqpeet we 
are more humane towards tibe lower 
animals than to ourselves; for, not- 
withstanding all the refinements of 
civilization, we have not yet aggra- 
vated the want of ventUation in the 



viated. Their original construction scarcely 
admits of a complete remedy. In moat in- 
stances of attempted ventilation of public 
rooms, ample means are afforded for the 
escape of vitiated air, but in consequence of 
the inadequacy of the arrangements for the 
admission of fresh air to supply its place, 
the outward current through the openings 
in the ceiling is far slower than it ought to 
be. Let it always he kept in soind that 
sttcoessAil ventilation implies an eaay en- 
trance as well as egreaa of the air. 
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stable or the cow-hotue, bj adding 
cortainB to I3ie indiyidnal stalls <? 
tbeir imntes. 

In dsrelliDg^hoases lighted hj gat, 
tiie firequent renewal of the air acquires 
increased importance. A single gas- 
bomer will ooiunime more oxygen, and 
produce more carbonic acid to deterio- 
rate Vttt atmosphere of a room, tlian 
dz or eight candles. If, therefore, 
wliere several homers are used, no 
prorisimi be made fbr the escape of 
tiie oormpted air, and for the intro- 
duction of pnre air fh»m wi^ont, Utie 
health wHl necessarily snffbr. A ren- 
tilator placed oTer the burners like an 
inverted fonnel, and opening into the 
chimney, is an efficient and easy re- 
medy for the former evil ; and a small 
tube Ibrming a commnnication between 
the external air and the room, wonld 
snp^yf^resh air, where necessary. The 
tube might be made to pass^ lilce a dis- 
tiller^ worm, throngh a vessel con- 
taining hot water; by which means 
the air might be heated in very cold 
weaiher, before being thrown into the 
room, and thus the danger arising from 
cold draughts and inequalities of tem- 
perature be avoided. 

Mr Faraday lias recently invented a 
lamp which bnms in a glass globe in 
audi a manner that the product of the 
combnstion is at once carried off, and 
not allowed to n^ with the air of the 
room at all. Such lamps might fitly 
be introduced in staircases, and rooms 
wliere fixed lights are sufficient, and 
would tliQS tend materially tosecure the 
purity of the atmosphere of the house. 
In Edinburgh, and most of the towns 
of Soottaod, gas has been introduced 
into the bouses, and is now the light 
In general use ; but, in the absence of 
all means to ensure ventilation, be- 
yond what is aiForded by the chimney, 
there is reason to fear that its intro- 
duction has proved injurious to the 
health of the community: Upon deli- 
cate individuals it certainly exercises 
a deleterious influence, prodacing 
headaches and indigestion ; but it is 
doubtful whether these consequences 
-arise, simj^y from the vitiation of the 
air caused by the combustion of the 
gas being large in comparison with 



tliat produced by candles or lamps, 
or to some extent also from minute 
quantities of sulphuretted hydrogen 
remaining as impurities in the gas. 
The custom which obtains in jewellers' 
and silversmiths' shops, of burning oil 
in preference to gas, owing to the tar- 
nishing of the silver which the latter 
more readily produces, and the fact 
that it IS impossible to preserve the 
more delicate plants alive in rooms 
where gas is burned, give^ consider- 
able support to the latter view. At 
ail events, invalids should guard 
against burning large quantities of 
gas when there is no provision made 
for ventilation. We believe that this 
is the unsuspected source of much bad 
health, and have seen great benefit de- 
rived from substituting other lights 
for gas. We have also reascm to think 
that much of the beneficial effects re- 
sulting fVom a change to the country 
is frequently due to the absence of 
gas-illumination ; and, in an instance 
known to us, of a lady who on one 
occasion was disappointed of the be- 
nefit she had previously always de- 
rived from country air, no cause 
of the unusual result could be dis- 
covered, except that in this instance 
the house she had taken was lighted 
with gas. 

Many of our churches and school- 
rooms are extremely ill ventilated ; and 
accordingly it is observed that fainting 
and hysterics occur in. churches much 
more frequently in the afternoon than 
in the forenoon, because the air is then 
at its maximum of vitiation. Indeed, 
it is impossible to look around us in a 
crowded church, towards the close of 
the service, without perceiving the 
effects of impure air in the expression 
of every one present. Either a relaxed 
sallow paleness of the surface, or the 
hectic flush of fever, is observable: 
and, as the necessary accompani- 
ment, a sensation of mental and bo- 
dily lassitude is felt, which is imme- 
diately relieved by getting into the 
open air. 

The feeling of oppression is always 
considerably greater in the galleries 
than in the body of a church, be- 
cause the heated impure air ascends in 
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consequence of its greater specific 
lightness. Hence, £e upper strata 
of air in a theatre were found by 
M. Loppen to contain nearly twice 
as much carbonic acid as the lower,^ 
and the difference in temperature be- 
tween the upper and lower strata of 
air in a room 21 feet high, receiv- 
ing fresh air from below, was found 
by M. Duvoir to amount to 30° F.f 
This last, however, is an extreme in- 
stance; for, in general, unless in 
crowded rooms with numerous lights, 
the difference ranges from 5 to 
10°. 

It has long been observed that 
typhus fever abounds in the upper 
stories of the high houses of the Old 
Town of Edinburgh, and some diffi- 
culty was experi'enced in accounting 
for its frequent occurrence in situa- 
tions which, from their very altitude, 
might be supposed to enjoy a compa- 
ratively pure atmosphere. Dr Suther- 
land has solved the question by 
shewing that the impure air of the 
lower stories filters gradually through 
the floors, and passes to the upper 
stories, the atmosphere of which be- 
comes more and more fetid the greater 
the number of inhabited floors below. 
"The middle floors are the most 
healthy, as being equally removed 
from the effects of the upward drain- 
age of the foul and unwholesome in- 
ternal atmosphere, and the offensive 
exhalation from the uncleanse(^ and 
undrained streets below. From their 
greater proximity to the latter cause 
of disease, the ground flats rank next 
in unhealthiness ; while the top flats, 
from becoming, as it were, cesspools 
for the aerial drainage of all the stories 
below, were found to be far the most 
liable to attacks of epidemic cholera. 
The result is very striking, and points 
to the existence of causes of epidemic 
disease in the Scottish cities which 
have hitherto attracted too little at- 
tention. They are the same in cha- 
racter, but far more aggravated in 
degree, than those which have been 
observed to exist in the upper flats of 

• Annuaire de Chimie, 1846, p. 787. 
t Lgvy»s HygiSne, vol. ii., p. 679. 



unventilated cottages and workshops 
by Mr Chad wick and other observera."* 

I have seen churches frequented by 
upwards of a thousand people, in 
which, during winter, not only are no 
means of ventilation employed during 
service, but even during the interval 
between the forenoon and afternoon 
services, the windows are kept as care- 
fully closed as if deadly contagion lay 
outside, watching for an opportunity 
to enter by the first open chink — and 
where, consequently, the congregation 
must inhale, for two hours in the after- 
noon, an exceedingly corrupted air, 
and suffer the penalty in headaches, 
colds, and bilious and nervous attacks. 
On this account the afternoon service 
in ill-ventilated churches should be 
especially avoided by delicate indivi- 
duals. In one instaj^ice which came 
under our observation, the vitiated air 
invariably produced headaches and in- 
digestion, frequently followed by se- 
vere sickness and vomiting. 

Most schoolhouses also are extreme- 
ly defective in this respect. It is now 
many years since, on the occasion of 
a visit to one of the classes of a great 
public seminary, my attention was 
first strongly attracted to the injury 
resulting to the mental and bodily 
functions from the inhalation of im- 
pure air. About 150 boys were as- 
sembled in one large room, where 
they had been already confined nearly 
an hour and a half when I entered. 
The windows were partly open ; but, 
notwithstanding this, the change from 
the fresh atmosphere outside to the 
close contaminated air within, was 
exceedingly obvious, and most cer- 
tainly was not without its effect on the 
mental faculties, accompanied as it was 
by a sensation of fulness in the fore- 
head, and slight headache. The boys, 
with every motive to activity that an 
excellent system and an en&iusiastic 
teacher could bestow, presented an 
aspect of weariness and listlessness 
which the mental stimulus they were 
under could not overcome, and which 

* Appendix (A) to the Report of the 
General Board of Health, on the Epidemic 
Cholera of 1848 and 1849. 
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forcibly recalled sensations long by- 
gone, which I had experienced to a 
woful extent when seated oh the ben- 
ches of a similarly constructed school. 
These observations stirred up a train 
of reflections ; and when I called 
to mind the freshness and alacrity 
with which, ^hen at school, our morn- 
ing operations were carried on, the 
gradual approach to languor and 
yawning which took place as the day 
advanced, and the almost instant re- 
suscitation of the whole energies of 
mind and body that ensued on our 
dismissal, I could not help thinking 
that, even after making every neces- 
sary deduction for the mental fatigue 
of the lessons and the inaction 6f body, 
a great deal of the comparative 11st- 
lessness and indifference was owing to 
the continued inhalation of an air too 
much vitiated to he able properly to 
purify the blood, which was thus ren- 
dered incapable of affording to the 
brain the degree of stimulus on which 
its efficiency so essentially depends. 
This appeared the more probable when 
I recollected the pleasing excitement 
occasionally experienced for a few 
momenta, from the rush of fresh air 
which took place when the door was 
opened to admit some casual visitor. 
Indeed, on referring to the symptoms 
induced by breathing carbonic acid 
gas, it is impossible not to perceive 
^at the headache, languor, and de- 
bility consequent on confinement in 
an ill-ventilated apartment, or in air 
vitiated by many people, are but 
minor degrees of the same process of 
poisoning which ^ensues on immersion 
in pure carbonic acid. Of this mode 
of poisoning, "great heaviness in the 
head J tingling in the ears, troubled sight, 
a great inclination to sleep, diminution 
of strength f and falling doum,^^ are 
stated by Orfila as the chief symptoms; 
&nd every one knows how closely 
these resemble what is felt in crowded 
haUs. 

Another instance of the noxious in- 
fluence of vitiated air, which made a 
very strong impression on my mind, 
was during a three hours' service in a 
crowded country church, in a warm 
Sonday of July. The windows were 



all shut, and in consequence the open 
door was of little use in purifying the 
atmosphere, which was unusually con- 
taminated, not only by the respiration 
and animal effluvia proceeding from so 
many people, but by their very abun- 
dant perspiration, excited by the heat 
and confinement. Few persons of the 
lower classes, either in town or coun- 
try, extend their cleanliness beyond 
the washing of the hands and face. 
Hence the cutaneous exudation, in such 
persons, is characterised by a strong 
and nauseous smell, which, when con- 
centrated, as it was on this occasion, 
becomes absolutely overpowering. Ac- 
cordingly, at the conclusion of the ser- 
vice, there was heard one general buzz 
of complaint of headache, sickness, 
and oppression ; and the reality of the 
suffering was amply testified by the 
pale and wearied appearance even of 
the most robust. Nor was this result 
at all surprising. The natural stimu- 
lus of the brain is healthy uncontami- 
nated blood, and daily experience 
shews us how small a degree of im- 
purity is necessary to produce a sen- 
sible effect upon it. Thus the inha- 
lation of ten drops of chloroform, 
occupying perhaps half a minute^ is 
sufficient, in some constitutions, to 
produce total insensibility; while one 
inspiration of the vapour of prussic 
acid has been known to cause instan- 
taneous death. These substances are 
absorbed by the capillaries of the lungs, 
and carried by the current of the blood 
to the brain, where their injurious 
action is produced. In like manner 
the animal effluvia collected in aeon- 
fined air are taken Up by the blood, 
which is thus rendered incapable of af- 
fording a healthy stimulus to the brain. 
Hence the headaches and sickness 
which the breathing a foul atmosphere 
so often produces. " I have to walk 
the Outer-House every forenoon," says 
Francis Horner, "which gives me a 
constant headache, and debilitates me 
for the remainder of the day.''* But 
the evil does not always stop here. 
The blood may be so contaminated that 
removal to a pure atmosphere fails to 

* Memoirs, Chambers's ed., p. 68. 
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restore the system to its previously 
healthy condition. The poison takes 
root in the organism, and, after a 
period of incubation, shews itself as 
typh us fever or dysentery. The poison 
is here not so definite in its nature as 
that of small-pox, but it is analagous 
in its action. Some time after the re- 
spiration of a foul atmosphere in the 
one case, and after inoculation in the 
other, disease appears^ — the conse- 
quence of the growth of the poison 
which has been implanted in the 
system, and which Nature is incapable 
of eradicating. Some constitutions, 
such as the feeble and depraved, afford 
a more favourable soil for the reception 
and growth of animal poisons than 
others, and hence it happens that all 
who are exposed to their action do not 
suffer alike. We can now understand 
why one of the circumstances which 
greatly aggravates the bad effects of 
the vitiated air in most schools, is the 
very long time during which the pupils 
are subjected to its influence. In 
winter, the whole day is generally 
spent in school, and exercise in the 
open air becomes impossible. In sum- 
mer, six or seven successive hours of 
confinement are common, in addition 
to which even the evenings are con- 
sumed in private preparation for the 
tasks of the morrow. Considering the 
structure and constitution of the 
human being, a more irrational and 
more injurious system of education 
could scarcely be invented. The brain 
alone is exercised, and its exercise is 
carried to the degree of exhaustion ; 
while the lungs,, the muscles, and the 
bones, on the exercise of which the 
health even of the brain directly de- 
pends, are neglected, and injured by 
disuse. Apathy and exhaustion are 
the natural effects of breathing air 
vitiated by the lungs of so many com- 
panions for so many successive hours. 
The attention flags, the mind becomes 
indifferent to everything except an 
intense longing for liberty and the 
open air, and the body itself becomes 
weary and restless. 

Since the publication of the early 
editions of this volume, severftl intelli- 
gent teachers, who were struck with 



the truth of these remarks, and had 
the courage to act upon the dictates of 
a sound physiology by greatly abridg- 
ing the hours c^ confinement, en- 
couraging active play in the open air 
seversl times a-day, and ensuring the 
thorough ventilation of the school- 
rooms at all times, have expressed 
themselves delighted with the results, 
and declared that even the intellectaal 
progress was greater with only one- 
half of the confinement, while the 
health, and power of sustained and 
vigorous attention^ were greatly im- 
proved. Similar testimony was re- 
peatedly offered to Mr Combe by 
teachers in the United States. " After 
the lecture," he says on one occasion, 
" the teacher df a diistinguished private 
seminary mentioned to me, tltat, in 
consequence of the views which he had 
derived from my lectures on phreno- 
logy last year, he had ventilated his 
school, alternated the studies, and in- 
creased the hours of relaxation, and 
had found the health of himself and 
his scholars improved, their powers of 
application increased, and greater 
enjoyment imparted to them all.''* 
Again, in speaking of a new and 
thoroughly ventilated public school at 
Boston, Mr Combe says : " The teachen 
told me that since they have occupied 
this school-house, the vivacity and 
capacity of the scholars have obviously 
been raised, and their own health and 
energy increased,"t 

Of the direct influence thus pro- 
duced on the health of the children, 
the following facts, taken from among 
many others in the Honourable Ho- 
race Mann's Second Report to the Board 
of Education of Mcusaehuiettt, will be 
sufficient evidence. Of two school- 
houses situated near each other, the 
one was dry and weU^entilated, aod 
the other damp, and so placed that v«n- 
tHation was impracticable, " In the for- 
mer," says Mr Mann, ** during a period 
of forty-five days, five scholars were 
absent from sickness, to the amount in 

* Combe's Visit to the United Statof. 
vol. iii., p. 169. 
t Ibid., p. 155. 
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the wbide of twenty daya. In the 
lattei^ dnriDg the same period of time, 
vad for the same cause, nineteeti chil- 
dren were absent to an amount in the 
whole of one Jt^ndred and forty'Jwe 
days." " The appearances of the 
children thus detained- by sickness 
indicated a marked difference in their 
condition as to health." 

One of the evils of ignorance is, 
that we often err and suffer the con- 
sequences, without being aware that 
we are acting an^ss, and that it is in 
our power to escape the suffering by 
avoiding the error. For many gene- 
rations, mankind havo experienced 
the evil results of deficient ventila- 
tion, especially in towns^ and suffered 
the penalty of delicate healthy head- 
aches, fevers, consumptions, and cu- 
taneous and nervous diseases; and yet, 
from ignorance of the true nature and 
importance of the function of respira- 
tion, and of th^ great consumption of 
air in its performance, architects have 
gone on planning and constructing 
edifices, without bestowing a thought 
on the means of supplying them with 
fresh aSr, although animal life cannot 
be carried on without it;' — ^and, while 
ingenuity and science have been 
taxed to the uttermost to secure a pro- 
persupply of water, — pure air, though 
Hr more, essential^ has been left to 
steal in like a thief in the nighty 
through any hole by which it can find 
an entrance. In construc^g hospi- 
tals, it is true, ventHation has been 
thought of, because a notion is preva- 
lent that the sici require fresh air, 
and cannot recovaer without it; but it 
seema not to have been perceived, that 
what IS indispensable for the recovery 
of the sick, may be not less advan- 
tageous in prttervin^ from sickness 
those who are welL << Man/' says 
Mr Waterton, ^acts strangiely. Al- 
though a current of fresh air is the 
very life of his lungs, he seems inde- 
&1igable in the exercise of his inven- 
tive powers to deprive himself of thia 
heavenly blessing. Thus he carefully 
doses every cr^ny of his bed-cham- 
ber against its entrance, and he pre- 
fers that his lungff should receive the 
mixed effluvium firom hia cellar and 



hia larder, and firom a patent little 
modern aquarlue, in lieu of it. Why 
should man be so terrified at the ad- 
mission of night air into any of his 
apartments ? It is nature's ever- 
flowing current, and never carries the 
destroying angel with it. See how 
soundly the delicate little wren and 
tender robin sleep under its full and 
immediate influence* and how fresh 
and vigoroue and joyous they rise 
amid l£e surrounding dew-drops of 
the morning. Although exposed all 
night long to the air of heaven, their 
lungs are never out of. order, and this 
we luaow by the daily repetition of 
their song. Look at the newly born 
hen, without any nest to go to. It 
lives and thrives, and becomes strong 
and playful, under the unmitigated 
inctemency of the falling dews of 
night. I have here a fine male tur- 
key, fell eight yeaors old, and he has 
not passed a single night in shelter. 
He roosts in a cherry-tree, and always 
is in finest health the year through/, 
out. These dunghill fowls, preferring 
this cherry-tree to the warm perches 
in the hen.iiOttse, took up their airy 
quarters with him early in October, 
and have never gone to any other 
roosting place. The cow and the 
iiorse sleep safely on the oold damp 
ground, and the roebuck lies down to 
rest in the heather^ on the dewy 
mountain's top. I myself can sleep all 
night long„ bareheaded, under the full 
moon's watery beams, without any 
fear of danger, and pass the day in 
wet shoes without catching cold. 
Coughs and cc^s are generally caught 
in the tensition from an overheated 
room to a cold apartment, but there 
would be no danger in this mavement 
if ventilation were properly attended 
to— a precaution Httle thought of 
now*««day8." * It most not be sup- 
posed,, however, that we mean to ad- 
vocate the practice of sle^ng out of 
door% or of passing the day in wet 
shoes; our present object ia merely to 
shew, that in healthy well-drained 
districts there is no reason why night 

• Watertoa*t Essftjfs on Natural His- 
tory. 
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air should in itself be unhealthy. The 
air which penetrates into our houses 
must be derived from the external at- 
mosphere, and during the night must 
be night air. The danger in sleeping 
out of doors does not, then, consist in 
inhaling night air, but in becoming 
chilled from Insufficient clothing, or 
being drenched by rain. The case, 
however, assumes a different aspect 
when it is a question of sleeping out 
of dooVs in humid marshy districts. 
There the atmosphere is loaded with 
deleterious exhalations, which, being 
condensed by the cold of night, act in- 
juriously on the human constitution, 
and from which the shelter of a house 
affords a certain amount of protection. 

Dr Thom tells us that " when cho- 
lera showed itself in Hydrabad, in for- 
ty-eight hours it carried off 96 out of 
about 400 prisoners who were confined 
in a very imperfectly ventilated gaol, 
and that almost every shipcarryingcoo- 
lies from Calcutta to the West Indies 
was attacked with cholera in the first 
fortnight of the voyage : these poor 
creatures in all probability labouring 
under a choleraic diathesis on shore, 
by sleeping in the open air did not, 
suffer ; but no sooner were they cooped 
up on board a vessel, and hundreds of 
them stowed down into the ' 'tween 
decks,' at night at least, or in the 
day-time also if the weather was bad, 
than they got cholera."* 

Were the communication of ge- 
neral knowledge of the structure of 
man made a regular part of a libe- 
ral education, scientific architects 
would speedily devise the best means 
of supplying our houses with pure 
air, as the engineer has already sup- 
plied them with pure water, and we 
should cease to have occasion to la- 
ment the lives of hundreds thus sacri- 
ficed through ignorance and neglect. 
One of the simplest methods of ven- 
tilating the rooms of private houses 
is the introduction of a balanced me- 
tallic valve into the wall of the room, 
close to the ceiling, and opening a 
communication with the chimney. 

* Report of General Board of Health 
on tho Gholorn of 1848-49, p. 40. 



The foul air, from its greater heat and 
consequent lightness, rises to the open- 
ing, while the draught caused by the 
chimney sucks it in. This is the sys- 
tem of ventilation recommended by 
Dr Amott, and it has been found to 
add very much to the salubrity of 
crowded apartments. In private 
houses, however, its use is open to 
some objections. If the draught up 
the chimney be not strong, smoke is 
apt to flow backwards into the room 
in spit« of the opposing action of the 
valve, — while at other times the 
draught of air caused by it is exces- 
sive, especially during the prevalence 
of high winds. In ventilation it is 
necessary to provide for the free ad- 
mission of fresh air, as well as for the 
escape of that which is foul ; when 
this is not attended to, the air forces 
itself in at every chink, and unpleasant 
draughts are the consequence. Indeed 
it often happens that where apertures 
only for the escape of foul air exist, the 
draught caused by the chimney re- 
verses the intended action, and a cur- 
rent of air rushes down* through them 
into the room. It should therefore, 
83 we formerly hinted, be the study of 
the architect, in planning every build- 
ing, to provide means for the supply 
of pure air at a genial temperature, 
as well as to ensure its escape when 
vitiated — and to effect this by a supply 
so regulated as to avoid tiie occur- 
rence of draughts. 

The truth of the doctrines here in- 
culcated is strongly confirmed by the 
experience of the highly respectable 
establishment in which this volume 
is printed. For years the workmen 
employed in it were exposed to the 
full influence of the vitiated air aris- 
ing in printing-houses from the nature 
of the materials, the presence of many 
persons in the same room, and the nu- 
merous lights required, especially in 
winter; the whole of which together 
formed an atmosphere sickening and 
oppressive to those unaccustomed to 
it, but of the true nature of which, 
those habitually exposed to it received 
a much fainter impression. On the 
attention of the partners being drawn 
to the importance of pure air to bodily 
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health and mental activity, they be- 
came anxious to effect a thorough 
ventilation of their premises. The 
plan resorted to was very simple : a 
hole six or eight inches square was 
opened into a disused chimney at each 
end of the principal apartments, the 
upper edge of it being on a level with 
the ceiling. The warm vitiated air 
naturally ascends, and, having the 
benefit of the draught through the 
chimney, is readily carried up, and a 
good ventilation is thus established. 
The consequent improvement in the 
comfort and working power of the 
men is, I understand, not less remark- 
able than the difference in comfort and 
freshness to a stranger entering from 
the open air. The same plan has 
been adopted in the printing-office of 
the Scotsman newspaper ', and I have 
been told by one of the proprietors, 
that there the workmen are now as 
little exhausted at the end of a day in- 
cluding two or three hours of extra 
labour, as they were before by their 
ordinary exertion. That the cau- 
tion given above, however, against 
the occurrence of draughts from an 
abundant but ill-regulated supply of 
fresh air at a low temperature, is 
not uncalled for, is proved by many 
examples of the bad effects which they 
are apt to produce. A writer in the 
Lancet (29th December 1832), after 
narrating a case of a patient who was 
carried off by pleurisy while under 
treatnient by Dr Elliotson, in St 
Thomas's Hospital, for disease of the 
pylorus, gives his opinion, that the 
pleurisy ^* was most likely occasioned 
by the extreme draughts of this ward. 
There is a great current of air in the 
ward, and I have seen many persons 
in it suffer very much indeed.'* In a 
note it is added, " The number of pa- 
tients who are thus carried off yearly j 
forms a startling list to he laid before 
the eyes of the jBovernors of this Institu- 
tion. Such results are shamefully fre- 
^ene." I have already noticed the 
occurrence of pulmonic inflammation 
from the same causes in the garrison 
of Stirling Castle; and it is to be 
feared that there are many, both 
schools and hospitals, as much in need 



of improvement in this respect as St 
Thomas's is stated to have been. 

It would serve only to encumber 
these pages needlessly, were I to ad- 
duce here in detail any furtherevidence 
that the purity and due renovation of 
the air which we breathe, is really in- 
fluential in promoting the healthy and 
energetic activity of body and mind. 
The proofs already given are amply 
sufi&cient to establish the fact. But, 
that no doubt may exist in the mind 
of even the most incredulous or in- 
attentive reader, I shall refer shortly 
to one or two instances, in which, by 
the observance of this law of the human 
constitution, health was extensively f 
preserved, where, when the law was 
neglected, unusual sickness and mor- 
tality prevailed. 

We have already seen that a free 
circulation of air in the sick-room is 
the most effectual means of prevent- 
ing the spread of fever. Sir Walter 
Scott notices incidentally that it was 
equally efficacious in preventing the 
extension of plague to the inmates of 
the Old Tolbooth, or Prison, of Edin- 
burgh, which he has rendered famous 
under the ^name of " The Heart of 
Mid-Lothian." " Gloomy and dismal 
as it was, the situation in the centre 
of the High Street rendered it so 
particularly well-aired, that wJien the 
plague laid waste the city in 1645, it 
affected none within these melancholy 
precincts ;"* and yet, in other respects, 
a gaol was precisely the place where 
the plague might have been expected 
to prevail with the greatest virulence. 

About a hundred years ago, when 
the pauper infants of London were 
brought up in the workhouses, amidst 
impure air, crowding, and want of 
proper food, out of 2800 received 
into them annually, the frightful pro- 
portion of 2690 died within the year ! 
When this murderous mortality at 
length attracted the notice of Parlia- 
ment, an act was passed obliging the 
parish-officers to send the infants 
to nurse in the country. Under this 
more humane treatment, the mortality 

* Heart of Mid-Lothian, vol. i., chnp. 9, 
note. 
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speedily fell to 450, being a diminu- 
tion of 2240 anaiuJly. When the 
late Dr Clark was a pupil at the 
Lying-in-Hospital in Dublin^ his at- 
tention waa directed to the &ightf id 
mortality amongst the infants, from 
what wera called the nine-day fits, 
which destroyed do less than one in 
six. He ascribed' it to OTercrowding 
and deficient ventilation^ and at his 
urgent reijuest measures were adopted 
to remedy what was amiss; The mor- 
tality immediately diminished to 1 in 
19}, and at the present day the disease 
may be said to be almost extinct.^ In 
my TreatiM on the MawigeimAi^ of Jn^ 
fancy, I mention other facts of a si- 
milar nature which occurred in the 
Island of St Kilda, and in the Dublin 
House of Industry, in both of which 
places the efficacy of ventilation in 
reducing the mortality among the 
young was strikingly illustrated. 

The greater prevsienee of consump- 
tion among females and persons lead- 
ing a sedentary life within doors, and 
its comparative unfrequency among 
males, and espedalty among those 
who live much in tiie open air, also 
afford strong evidence that ithe habi- 
tual breathing of puore air; when com^ 
bined with ordinary prudence in other 
respects^ is one of the surest protec- 
tions we can have against pulmonary 
disease. 

With regsi'd to the te^mperniiwre and 
dryness of the air which we breathe, 
some precautions are necessary espe- 
cially in winter. When in the enjoy- 
ment of a notirishing diet and fre- 
quent and active exercise in the open 
air^, the young are not very suseeptible 
of cold. But when confined to the 
house and deprived of active exercise, 
as happens during winter in many 
seminaries^ thay suffer severely from 
sitting or sleeping in cold rooms. Is 
such circumstances, chilUnesa of the 
surface, coldness of the feet, and a 
feeble drculation, are conmumly com- 
plained of. and loudly demand indul- 
gence in ample exorcise in the open 

• Britiflh and For. Med.-Chir. Rev., \6h 
i IT., p. 865. 



air, and tha provisioa of • tempcBate 
atmosphere within doossu. If these 
remedies be denied^ p^zmaneai bad 
healthy retarded devejoynent 9i tha 
bodily system, and eflnsumptioii, will 
frequenUy ansue. 

Since ih% introductimi. o£ Amatt's 
and other stoves into chandkea and 
rooms, it has become doubly neeMsary 
to attend to the degree <ii dwyuBM in 
the «ir we breathe. In its natttral 
state, the air always eontaias mere or 
less moisture, and the eyatem ia ooi^ 
stituted wit^ relation to that fiut 
When* however, a room la beatad by 
a stove, the air whidt it eoBtaim is 
rendered far too dry fi)r healtliy re* 
spiration, and in that stated it aeta 
iojuriously both on the lining, mem- 
brane of the air-coUa and on tha skia. 
On the Continent, whara atovea are 
much used, a large vessaL contaiBiBg 
water is generally placed on the top 
to supply tlie naoassaiy humidity ¥y 
evaporation; and the p]a» uiswem 
very well, as the warmer the stove, 
the more rapid the evaporatiitt. Dr 
Arnott very properly ivsista stconglg^ 
on soma such precaution being com- 
bined with the usa oi hist stoevea in 
this country. 

A very moiu atmos]^ra ia also i 
jnrioue. It impedes 
and stimulates absorptiaa by^tiialuBga 
and skin,, so thadt any deteterions in»> 
purity, such aa miasma or oonta^pcn, 
is much more Hka](y to ba racoavad 
into the system when floating in • 
moist air. This is one of tha camna 
of tha high mortality which ptemola 
in narrow stceeta and cloeea; aod 
hence the necessity of additional 



in eneuring. eleanlineas in aiiaatioiiD 
where das^ prevails tmm. thai iat^ 
peded action of tha sun and wind. 
Henee agftin. the neoessitif of draixM^ 
in our eitiea to enaore purity of tba 
air. <* There ane^" aaya Psofanov 
WiUiamsji '< few kinda of filth aoEB 
offensive^ few mapbxtic gum moc« 
foul, and few deaoriptiQiia of offal 
nun^a ahominalile than tiioaa whidL 
are excreted from the aainal body 
itself. And if, as wa have seeD, tud 
matters are so injuriooa when- not aafi* 
ciently eliminated out of tha body, it 
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is not Borpriaing that they continue 
- to be noxious and may become causes 
of disease after they have been eva- 
cuated, if proper means be not taken 
to remove them. The necessity of 
self-purification is illustrated by the 
instinctive habits of many animals 
and birds, which take much pains to 
cleanse themselves and their young, 
and in many instances carefully re- 
move excrements from their nests and 
habitations. Yet with strange disre- 
gard of all instinctive feelings, and in- 
decent neglect of the plainest dictates 
of reason, human beings are found 
continuaUy exposing themselves to 
the .influence of their own accumu- 
i lated filth, until disease is engendered 
and aggravated into pestilence, and 
the rate of mortality is doubled or 
tripled in the population."* A most 
striking and instructive instance of 
the deleterious action of fetid emana- 
tions from decomposing animal matter 
is reported by the Board of Health. 
Immediately opposite Ghristchurch 
Workhouse, Spitalfields, belonging to 
the Whitechapel Union, and only se- 
parated from it by a narrow lane, a 
few feet wide, there was, in 1848, a 
manufactory of artificial manure, in 
which the most abominable animal 
substances were desiccated by dry 
heat on a kiln, or sometimes by mere 
exposure of the compost to the ac- 
tion of the sun and air. ^' The work- 
house contained about 400 children, 
and a few adult paupers. When- 
ever the works were actively carried 
on, particularly when the wind blew 
in the direction of the house, there 
were produced numerous cases of fe- 
ver, of an intractable and typhoid 
form ; a typhoid tendency to measles, 
smallpox, and other infantile dis- 
eases; and for some time a most un- 
manageable and fatal form of aphthae 
of the mouth, ending in gangrene. 
From this cause alone 12 deaths took 
jdace among the infants in one quarter. 
In the monSi of December 1848, when 
cholera had already occurred in the 
Whitechapel Union, 60 of the chil- 

* Principles of Medicine, 2d ed., p. 44. 
London, 1848. 



dren in the workhouse were suddenly 
seized with diarrhoea in the early 
morning. The proprietor was com- 
pelled to dose his establishment, and 
the children returned to their usual 
health. Five months afterwards the 
works were recommenced; in a day 
or two subsequently, the wind blow- 
ing from the manufactory, a most 
powerful stench pervaded the work- 
house. In the night following, 45 of 
the boys, whose dormitories directly 
faced the manufactory, were again 
suddenly seized with diarrhcea; whilst 
the girls, whose dormitories were in 
a more distant part, and faced another 
direction, escaped. The manufactory 
having been again suppressed, there 
has been no return of diarrhoea up to 
the present time."* 

In connection with this subject we 
may fitly refer to the recent investi- 
gations of Professor Edmund Davy of 
Dublin on the '^ Use of Peat or Turf 
as a means of promoting the Public 
Health and Agriculture of the United 
Kingdom." The deodorising proper- 
ties of peat in the form of charcoal 
have been for some time well known ; 
but it occurred to the Professor, that 
as creosote, one of the most powerful 
antiseptics, is found in peat, tiie latter 
would prove efficacious without the 
charring. " Multiplied experiments," 
he observes, ^^on the most offensive 
putrid matters I could procure, more 
than realised my most sanguine ex- 
pectations; and I have most clearly 
established the fact, that our common 
peat or turf, and turf-mould, in all 
their varieties of colour, as black, 
brown, red, &c., in all their changes of 
form, as solid, compact, fibrous, friable, 
&c., — ^in what is sometimes called fluid 
peat, and at other times flow peat or 
quagmire, as they are all found in 
our bogs, but only sold in our shops 
as peat or turf, or peat-mould — have 
similar deodorising and disinfecting 
properties as when charred, and that 
these properties may be increased to 
a certain extent by the most simple 

* Report on Cholera by Uie Board of 
Health, p. 41. 

O 
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and inezpensiTe meane — namely, by 
separating water from it, either by 
exposure to the sun's rays in dry 
weather, or by artificial heat without 
charring it, and by reducing it to a 
state of minute division or fine pow- 
der."^ These remarks deserve the 
attention of proprietors on whose 
estates peat is found ; for, should the 
experiments of Professor Davy be 
confirmed, a material improvement 
may be effected at little cost in the 
sanitary condition of cottages, while 
the manure will be better preserved 
for the use of the land. 

The next method for promoting the 
health of the lungs has a direct re- 
ference to the second condition of 
healthy respiration, and consists in 
the pwftctly free eapansion of the ehestj 
80 ^at the pure air which hcu been pro- 
vided may have easy and full access to 
the aur-cells of the lungs. This con- 
dition of health implies not only that 
all external restraints upon the ex- 
pansion of the chest shall be removed, 
but that, as a general rule, the mode 
of life shall be sufficiently active to 
ensure that taW and deep respiration, 
without which the aeration of the 
blood cannot be adequately effected. 

At all periods of life this condition 
of health is very important, but in 
youth, and especially during the rapid 
development of the organism, it may 
justly be said to be indispensable. 
The formation of a sound constitution 
will depend more upon its fulfilment 
than upon any other single condition ; 
and yet, if we examine the prevail- 
ing methods of education and usages 
of society to ascertain how far it is 
acted upon, we shall find but little 
room 'for boasting, and much for dis- 
appointment. Instead of frequent in- 
tervals of varied and active exertion 
in the open air being made to divide 
the long periods of confinement and 
mental occupation to which the young 
are subjected, we find scarcely a mo- 
ment left, or a change of position al- 
lowed, between one lesson and another. 
Even during the short time allotted for 

• Chainberfi*8 Joumnl, Feb. 11, 1851. 



exercise, a formal monotonoiia w«lk, 
at a pace which leaves tlie breathing 
as limited and feeble as befbre, is 
often all the indulgence which is 
granted. In more matbre life, the 
habit thus cultivated becomes con* 
firmed) and many, especially females, 
spend their days in sedentary occupa- 
tions and complete bodily inaction, 
which render freedom of respiradon 
impossible. If, however, we regard 
the laws of the animal economy in 
their true light of clear expressions 
of the will of the all-wise Creator 
who instituted them, and not as mere 
emanations of the mind of man, we 
shall be much less likely to fall into 
errors of tills kind, and Ihr more 
anxious to carry the Divine intentions 
into practical effect.** The common 
notion is, that physiological princi- 
ples and hygienic laws are the mere 
inventions of man, and that hence 
they may be attended to or neglected 
with equal impunity as if they really 
were so. This is a fatal mistake. 

Not only, however, is general exer- 
cise or bodily activity required, to en- 
sure the health of the lungs by the 
complete and effectual respiration 
which it necessitates, but the direct 
exercise of the lungs themselves is, 
when judiciously managed, one of the 
most efficacious means which we can 
employ for promoting their develop- 
ment and warding off their diseases. 
In this respect the organs of respira- 
tion closely resemble the muscles and 
all other organised parts. They are 
made to be used, and if they are left 
in habitual inactivity, their strength 
and health are unavoidably impaired ; 
while, if their exercise be iU-timed 
or excessive, disease will as certainly 
follow. 

The lungs may be exercised in- 
directly through such kinds of mas- 
oular exertion as occasion quicker and 
deeper breathing; and directly by the 
employment of the voice in speaking, 
singing, reading aloud, or crying. In 
general, both ought to be conjoined. 
But where the chief object is to im- 
prove the lungs, those ki^ds which 

• See Chaptpr TIT. 



I 



DIRECT EXERCISE OF THE LUNGS. 



211 



have a tendeiu^ to expand the chest, 
and call the organs of respiration 
into play, ought to be espedidly pre- 
ferred. Rowing a boat, fencing, quoits, 
cricket, shuttlecock, and the proper 
use of the skipping-«ope, dumb-bells, 
and gymnastics, are of this descrip- 
tion. All of them employ actively 
the moseles of the chest and trunk, 
and occasion in the lungs themselves a 
freer and fuller expansion. Climbing 
up hill is, for the same reason, an 
exercise of high utility in giving 
tone and freedom to the pulmonary 
fanctions. 

Where, either from hereditary pre- 
disposition or accidental causes, the 
<^est is unusually weak, every effort 
should be made, from infancy up- 
wards, to favour the growth and 
strength of the lungs, by the habitual 
use of such of the above-mentioned 
exercises as can most easily be prac- 
tised. The earlier they are resorted 
to, and the more steadily they are 
pursued, the more certainly will their 
beneficial results be experienced. In 
employing them, the principles ex- 
plained in the chapter on the Muscles 
should be kept in view. 

Habitual exercise in a hilly country, 
and the frequent ascent of acclivities, 
especially in pursuit of an object, are 
well known to have a powerful effect 
in improving the wind and strengthen- 
ing the lungs ; which is just another 
way of saying that they increase the 
capacity of the chest, promote free 
circulation through the pulmonary 
vessels, and lead to the more complete 
oxygenation of the blood. Hence the 
vigorous appetite, the increased mus- 
cular power, and the cheerfulness of 
mind so commonly felt by the invalid 
on his removal to the mountains. I 
was myself sensible of advantage from 
this kind of exercise during a High- 
land excursion. The necessity of fre- 
quent and deep inspirations, and the 
stimulus thus given to the general 
and pulmonary circulation, had an ob- 
vious effect in increasing the capacity 
of the lungs and the power of bear- 
ing exertion without fatigue. Even 
when I was wearied, the fatigue went 
off much sooner than after a walk of 



equal length on a level road, and was 
unattended with the langour which 
generally accompanied the latter. In 
foct, the most agreeable feeling which 
I experienced during the whole ex- 
cuf sion was while resting after under- 
going, in the ascent of a hill, a de- 
gree of exertion sufficient to accelerate 
the breathing, and bring out free per- 
spiration. A lightness and activity 
of mind, and freedom about the chest, 
which I never felt to the same extent 
at any other time, followed such hilly 
walks, and made the fatigue compara- 
tively light. Mountain-exercise con- 
stitutes one of the essential concomi- 
tants of the ufat^r-euref and so ne- 
cessary is it to the success of the sys- 
tem, that all attempts to carry it into 
full effect in level districts have failed. 
'^ We must have mountains,'' says 
Friessnitz, and the reader will now 
understand the reason for this neces- 
sity. A stimulus must be given to 
the vital metamorphoses, which the 
mere external or internal use of wa- 
ter cannot impart. 

Before such exercise, however, can 
be resorted to with advantage, or 
even with safety, there must be no- 
thing in the shape of active disease 
existing. If there be, its adoption 
will, in all probability, occasion the 
most serious injury. This also I ex- 
perienced in my own case : for many 
months at an earlier stage of con- 
valescence, going up a stair, ascend- 
ing the most gentle acclivity, or speak- 
ing al8ud for a few minutes, was 
equally fatiguing and hurtful, often 
bringing on cough, and occasion- 
ally a slight spitting of blood. All 
that time, riding on horseback, which 
exercises the body without hurry- 
ing the breathing, was especially use- 
ful. The advantage of these exer- 
cises in giving tone and capacity 
to the lungs, where debility rather 
than disease is complained of, is shewn 
in their being uniformly resorted to 
in preparing for the race-course and 
for the field. The true sportsman 
puts himself in training as well as his 
dog or his horse, and fits himself for 
the moors by regular excursions pre- 
viously to the 12th of August. By so 
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doing he improves his wind and in- 
creases his muscular strength to a re- 
markahle extent in a very short time. 

When no active pulmonary disease 
exists, these exercises may, with the 
best effects, be frequently carried so 
far as to induce free perspiration; 
only, great care should be taken not 
to remain inactive, but immediately 
to rub the surface of the body tho- 
roughly dry, and to change the dress. 
It is quite ascertained that, with these 
precautions, perspiration from exercise 
is the reverse of debilitating. It equa- 
lizes and gently stimulates the circula- 
tion, relieves the internal organs, im- 
proves digestion, and invigorates the 
skin. Jackson testifies strongly to these 
results, when he declares that the 
severe exercise undergone in training, 
not only improves the lungs, but al- 
ways renders the skin " quite clear, 
even though formerly subject to erup- 
tions.''^* These assertions are, of 
course, to be received as the state- 
ments of a man partial to his own 
art ; but they are in accordance with 
experience, and with the laws of the 
animal ftinctions, so far as these are 
known. They, therefore, merit the 
consideration of professional men, and 
of those whose features are often dis- 
figured by eruptions which they find 
it difiicult to remove by any kind of 
medicine. 

I hardly need repeat, that, when 
wishing to favour the development of 
the lungs, we should be scrupulous in 
avoiding such positions of the body 
83 hinder their full expansion. Tail- 
ors, shoemakers, clerks at a writing- 
desk, and the like, are unfavourably 
situated in this respect, as their bent 
position constrains the chest, and im- 
pedes the breathing and circulation. 

Direct employment of the lungs in 
practising deep inspiration, speaking, 
reciting, singing, and playing on 
wind-instruments, is very influential 
for good or for ^vil, according as it is 
indulged in with or without due re- 
ference to the constitution of the in- 
dividual. If it is properly managed 

« Sir John Sinclair's Cndp of Health, 
5th edition. Appendix, p. 37. 



and persevered in, particularly before 
the frame has become consolidated, 
nothing tends more to expand the 
chest, and give tone and health to the 
important organs contained in it ; bat 
if it is either ill-timed or carried to 
excess, nothing can be mora detri- 
mental to their health* In this re- 
spect, as well as morally, the intro- 
duction of singing into our common 
schools, as lately encouraged by Go- 
vernment, will prove an inestimable 
advantage ; and I should rejoice to see 
it universally adopted as an essential 
part of physical, intellectual, and 
moral education, in all classes of so- 
ciety. To the poor, especially, it will 
supply a means of enjoyment and re- 
finement which will do much to im- 
prove their condition, and diminlBli 
the attractions of the alehouse.* As 
a preventive of disease, Sir James 
Clark is in the habit of recommending 
the full expansion of the chest in the 
following manner : ^< We desire the 
young person, while standing, to 
throw his arms and shoulders back, 
and, while in this position, to inhale 
slowly as much air as he can, and re- 
peat this exercise at short intervals, 
several times in succession ; when this 
can be done in the open air, it is 
most desirable, a double advantage 
being thus obtained from the practice. 
Some exercise of this kind should be 
adopted daily by all young persons. 
more especially by those whose chests 
are narrow or deformed, and should 
be slowly and gradually increased."! 
In this recommendation 1 heartily 
concur. 

On the same principle, even the 
crying and sobbing of children con- 
tribute to their future health, unless 
they are caused by disease, and car- 
ried to a very unusual extent. The 

* It is pleasing to record that there )ma 
Iat«ly been erected in Edinburgh, chiefly at 
the expense of Lord Murray, aliall in wliich 
singing is to be taught* at a very cheap 
rate, as a branch of popular education. We • 
fiucorely trust that his Lordship'fi mo5t | 
laudable endeavour to benefit his fellovt- 
citizens will be crowned wirh sucves*. 

f Clark on Consumption and Scrofhl.n. 
p. »98. 
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I load IsD^ *Dd notsj ezolunUioiu at- 
I tending the BpDrM ol tbe joung, bftve 
an evident relation to tbe ekms bene- 
£cul end ; uid ought therefore to he 
eDCauraged inataul of reprewed, u 
I thej oflen are by thoae wtio, forgetting 
' that the; themaelrea were once young, 
I seem to expect in childhood the gn- 
I ritj and decorum of more advanced 
\ age. I have already noticed (p. 97) 
I an instance on a large acale, in which 
the Inmates of an inititntion were, 
for the purpose of preserving their 
health, diut up within the limits of 
their ball for six months, and not al- 
lowed to indulge in any noisy and 
, romping sports. The aim of the di- 
reclm was undoubMdly the purest 
benevolence, but, from their want of 



knowledge, the object was defeated, 
and the arrangement itself became 
the iostrument of evil. They were 
ignorant that activity and respiratioi 
stand in direct relation to each 
other, and that muscular action, by 
promoting free respiration, eniurea 
the norm al performance of the ^" ' 
metamorpht^es of matter, wtiicb, in 
their turn, ensure an increase of ani- 
mal heat and a pervading feeling of 
comfort. 

Beneficial as the direct eiarcb 
the lungs is thus shewn to be in 
strengthening the chest, its influence 
extends still farther. If we examine 
the position of the Innga as indicated 
by the numerals (<>, 5) in Fig. 16 




(taken ^ni Dr Soathwood Smith's | end flatten the moveable arch of the 

PkOoiophy of HtaUh). wo sbnil | diaphragm ('0. by which thej t " 

that, when fully inflated, they I separated from (he belly or abdomi 

, ncceJEarily push downwards | This alteration, however, cannot la 
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place wtthont the diaphragm Id its 
tarn pushing down the liver (6), 
atomach (7), and bowels (8, 0), vhich 
it accordingly does, canslng them to 
project forwards and sidewarda.* Bat 
no BooQCT are the lungl full; inflnt«d, 
than the contained air li again thrown 
out. The lungs diminish In size, the 
diaphragm rises, s^d with it all the 
contenta of tJie abdomen return to 
theif former position. The whole 
digestive apparatus Is tiius subjected 
continual pressure and change of 
e; and the stimolus thence arising 
a truth essential to the hsalttij 
performance of the digestive Unctions, 
and la one of the means arranged by 
the Creator for the purpose. Conse- 
quently, if the lungs be rarely called 
o active eiercise, not only do l/«i| 
^eTj but, an important aid to digel- 
n being withdrawn, the etomach and 
baweU alao become weakened, and in- 
digestion and costiveness ensue. I 
have already alluded to this subject in 
the chapter on muscular exercise, and 
have also considered it in detail in my 
work Oa SigeJEion and Diet ; but the 
general principle will be sufficiently 
understood f^'om inspection of the 

After this exposition I hardly need 
say tbat'the loud and distinct speaking 
enforced in many public sclioola is 
productive of much good to the young, 
and that Uie leBBons in singing now to 
be carried into effect in other institu- 
tJODS besides Infant ScbaoU are much 



leC"!- 



I additional expUaa- 



Uis lateral boundiriei 
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be comnended. Let any one who 
doubts tlieir eflcacy as exercises of 

the lungs, attend to what paaaes in hit 
1 body on reading aloud a single 
agraph, and !ie will find not only 
t deep inspirations and fnll eipira- 
is are encouraged, but that a con- 
siderable impulse ie communicated lo 
irawela; affording a marked COD- 
Bt to the riight breathing and 
quiescentpostareof those whose vi ' 
5ver rise above a whisper, 
Reading aloud, public apeaking. 
and lecturing, are excellent cierciMS 
for developing the lungs and the chest. 

they ought to be indulged in i 
prudence, and with constant reference 
to the oonstitation and health of tfa 
individual. The reviewer of a farmf 
edition of the present volume (himself 
a lecturer), in noticing this part c'" 
book, adds the following teatimony:— 
"We know, ouraelvea, from peraonil 
experience, that, often when preparing 
'~ go to lecturr, a languor has crept 

[ert ouraelves. We have gone,~the '■ 
lecture has commenced, —the mind was 
called into action, — a perepiratioa 
broke forth on tlie brow, — the oircala- 



cellent 



a the e 



inlng, 






tending raueh to sweeten social life." 
When early resorted to and steadily 
persevered in, such exercises are v 
useful in warding off disease, : 
strengthening an important function. 
But when begun suddenly, and cai 
to exceas by persons with weak li 
they are more directly iojurioua 
slmost any other cause. It is not 
common for young divines to mska ! 
exceaaivB exertions in preaching, ' 
without any preparation for tt 
effort which it requires ; and to e: 
perience, in consequence, pains in tl 
cheat, apitting of blood, and other 
dangerous forms of disease, which 
often ex tin guiah their brightest pros- 
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pects ifi the morning of life. Sacri- 
fices of this kind are the more to he 
lamented, hecause it is prohable that, 
by a well-planned system of gradual 
preparation, many who fall victims 
might find in their profession even a 
source of safety. 

The late illustrious Cuvier, as was 
mention^ at page 126, is considered to 
have been saved from an nearly death, 
by his appointment to a professorship 
leading him to the moderate and re- 
gular exercise of his lungs in teaching 
—a practice that soon removed the 
delicacy of chest to which he was sub- 
ject, and enabled him to pass unin- 
jured through a long and active life. 
Other examples of the same kind might 
be mentioned. But it is important to 
observe, that in all of them the exercise 
was always accurately proportioned to 
the existing state of the lungs. Had 
active disease existed, or the exertion 
required been beyond what the lungs 
were fully able to bear, the effect 
would have been, not to improve 
health, but to destroy life; and this 
condition of accurate relation between 
the amount of exercise and the state of 
the organism must never for a moment 
be overlooked. With a little care, 
however, the point at which direct 
exercise of the lungs ought to stop 
may easily be determined by (^serv- 
ing its effects. 

The same principle leads to another 
obvious rule : When disease of any 
kind exists in the chest, exercise of 
the lungs in speaking, reading, and 
singing, and also in ordinary muscular 
exertion, ought either to be entirely 
refrained from, or strictly regulated 
by professional advice. When a joint 
is sore or inflamed, we know that 
motion impedes its recovery. When 
the eye is affected, we for a similar 
reason shut out the light ; and when 
the stomach is disordered, we have 
respect to its condition, and become 
more careful about diet. The lungs 
demand a treatment founded on the 
same general principle. If they are 
inflamed, they must be exercised as 
little as possible, otherwise mischief 
will ensue. Hence, in a common cold 
of any severity, silence, which is the 



absence of diceet putawmary exercise^ 
ought to be preserved, and will, in 
tvuth, be its own reward. In severe 
cases, and in *cute inflammations of 
the chest, this rule is of the greatest 
importance. It is commoB to meet 
with patients who canaot speak thfee 
words without exciting a fit of cough- 
ing, and who, notwithstanding, cannot 
be persuaded that speaking retards 
their recovery. In like manner, in 
(^pitting of blood, and in the early 
stage of tubercular consumption, when 
the breathing cannot be excited with- 
out direct mischief, it is often diffiouU 
to convince either the patient or his 
friends of the neoessity of silence. He 
perhaps does not feel pain on attempt- 
ing to speak, and says that ^4t merely 
raises a short tickling cough, which is 
nothing." But if he persists, dearly 
bought experience will teaoh him hie 
error, and dispose him to vgret, as 
did a lamented friend of the author, 
that a few weeks out of the years 
which he had dedicated to the study of 
the classics had not been devoted to 
the acquisition of some little kiMW- 
ledge of the structure and functions of 
his own body. In the instance alluded 
to, after spitting of blood had been in- 
duced by severe bodily labour, the 
patient continued talking almoat the 
whole day to the visitors and inmates 
of a large public establishment, and 
believed himself all the time to he 
very careful, as he said he was ni» 
longer exerting his body. Whoi the 
error was pointed out, and the mecha- 
nism oi the lungs explained to him, he 
deeply bewailed the ignorance which 
had allowed him to act in a manner 
so pernicious.* 

All violent exercise ought, for si- 
milar reasons, to be refrained from, 
during at least the active stages of 
cold. Everything which hurries the 
breathing, whether walking fast, as- 
cending an acclivity, or reading aloud, 
1^ the same effect on the diseased 
lungs that motion of the bone has on 

* The patient here referred to was Mr 
Abram Combe, the author's brother. See 
Life and Correspondence of Dr Combe, p. 
142.— Ed. 
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an inflamed joint. It seems to me, 
that many people hurt themselves 
much more by the active exercise they 
take during a severe cold than by the 
mere exposure to the weather. It is 
well known that a person, when suf- 
fering from inflammatory cold, may 
go out for a short time even in an 
open carriage more safely than on foot; 
and there is much reason to believe, 
that it is the absence of active exercise 
of the lungs in the former case, which 
makes the exposure less hurtful. In 
chronic coughs, on the contrary, when 
there is no pulmonary excitement, 
carriage exercise, by chilling the sur- 
face, is apt to increase the expectora- 
tion ; while a gentle walk, by stimu- 
lating the action of the skin, dimi- 
nishes it. 

After all active disease has been 
subdued, or when nothing but deli- 
cacy remains, the adequate exercise of 
the lungs is one of the best means of 
promoting effectual recovery. Those 
parents, therefore, act most errone- 
ously, who, in their apprehensive 
anxiety for the protection of their de- 
licate children, scrupulously prohibit 
them from every kind of exercise 
which requires the least effort, and 
shut them up fVom the open air dur- 
ing winter, in the delusive hope of 
thus warding off cold and protecting 
their lungs. I have seen the greatest 
delicacy of constitution thus engen- 
dered, especially when an undue 
quantity of warm clothing was at the 
same time employed. When tested by 
the principles above explained, such 
conduct is found to be as ill adapted 
as possible to the end in view, and 
utterly at variance with the laws of 
the animal economy. 

Considering the ddicacy and ex- 
tent of the lining membrane of the 
lungs, and the ready access to it 
which the external air has, it cannot 
be a matter of surprise that sudden 
or great changes in the atmospheric 
temperature or constitution should 
often operate injuriously on the lungs, 
and be the means of inducing not 
only colds but more serious disease. 
During respiration the inhaled air, ex- 
cept when very cold, acquires a tem- 



perature closely approaching to that 
of the body, and thus carries off a 
larger proportion of caloric, the lower 
its temperature when inhaled. Valen- 
tin found, for instance, that when the 
temperature of the 'inspired air was 
20° F., that of the expired air was 85**, 
shewing an acquired temperature of 
65°; while, when inhaled at 70", it 
was exhaled at 99°, shewing an in- 
crease of only 29°, and a correspond- 
ing saving of caloric to the body.* 
We here see why an invalid whose 
heat-producing powers are low should 
be liable to suffer from exposure to 
a cold atmosphere even when warmly 
clad; an amount of caloric is carried 
off by the breath, beyond the powers 
of the system to replace. The pro- 
portion of the total heat generated in 
the body which is given off by the 
lungs in heating the air of respiration, 
has been variously estimated by dif- 
ferent physiologists. According to 
Barral it amounts to 7*3 per cent., and 
to Valentin to 8*6 per cent.; bat these 
estimates rest upon very uncertain 
data, which necessarily vary with the 
atmospheric temperature.! The tem- 
perature of the air most congenial to 
delicate lungs lies between 60° and 
70° ; the breath then marks precisely 
the temperature of the blood, and 
the inhaled air th'us cannot have any 
depressing effect upon the respiratory 
organs by lowering their temperature; 
while it is sufficiently cool to allow, 
by its expansion in the lungs, of a 
due amount of aqueous vapour being 
carried off. It is a curious fact, but 
one quite in accordance with the laws 
which govern the temperature of the 
body, that when hot air is inspired it 
is exhaled at a diminished tempera^ 
ture. Thus Valentin found that air 
at 107° was reduced to 100°; precisely 
the same degree of heat that was 
m&rked when the temperature of the 
inhaled air was 70°. From these facts 
the reader will learn the propriety of 
diminishing, especially in delicate snb- 
jectSj the risk of sudden transitions, by 

* Lehrbuch, vol. i., p. 584. 
t Wagner's Hnndwortorbuch, Band IVn | 
p. 78. I 
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breathing throagh several folds of 
woollen fabric or Bilk when obliged to 
pass from a warm room to the cold ex- 
ternal air, or to breathe a cold or damp 
air for a length of time. The cold air 
becomes partially heated and deprived 
of its moisture in passing through 
sach a medium, and the protection 
thus afforded is so evident that few 
who have tried the precaution will 
ever afterwards neglect it. Since 
these remarks were first published, a 
very ingenious instrument has been 
contrived by Mr Jeffreys of London, 
for wearing over the mouth and pre- 
serving a uniform temperature in the 
air we breathe, even in passing from 
a warm drawing-room to a cold win- 
try atmosphere. From personal ex- 
perience, as well as observation of its 
effects on others, I can speak very 
favourably of its usefulness for pul- 
monary invalids, and for persons who 
suffer fh>m delicacy in any part of the 
air-passages. The instrument is called 
^'Jeffreys' Respirator," and consists of 
two or three plates of fine closely-set 
wire, throagh the interstices of which 
the breath passes. The heat which 
the wire receives from the breath is 
imparted to the inhaled air, the tem- 
perature of which is thus increased ; 
and this increase is greater or less ac- 
cording to the number of the plates of 
wire. 

Perhaps the most important time in 
the life of a person born with a pre- 
disposition to consumption is that of 
puberty, comprising from the com- 
mencement of rapid growth to the 
full consolidation of the system about 
or after the twenty-fourth year. In 
most young people, the transition fh)m 
adolescence to maturity is so rapid, 
that for two or three years all the 
animal powers are tasked to enable 
nutrition to keep pace with growth, 
and a corresponding debility of both 
body and mind is often observed to 
co-exist, indicating in the clearest 
manner the necessity of a temporary 
remission from such studies and occu- 
pations as require much mental exer- 
tion or confinement within doors. The 
development and health of the phy- 



sical system ought then to be almost 
exclusively attended to ; and when the 
body has acquired its solidity, the 
mental faculties will again become 
active. I have seen instances where 
a knowledge of the latter fact afforded 
substantial consolation to young men 
who, while their bodies were growing 
rapidly, were apt to become despond- 
ent, on account of the unusual slug^ 
gishness and inefficiency of their in- 
tellectual powers. After a few years, 
when growth and consolidation were 
completed, the brain vigorously re- 
sumed its f\inctions. 

In such circumstances, relaxation 
from study, residence in the country, 
exercise in the open air, plenty of 
nourishment, and freedom from care, 
will often do great good, if suffi- 
ciently persisted in, and go far to 
protect the patient against the future 
invasion of consumption. — Whereas, 
if, under the mistaken notion that 
such precautionary measures are a 
waste of time, a delicate growing 
youth is allowed to continue at his 
studies or his desk till disease has ac- 
tually commenced, the disappointed 
parent may discover that it is too late 
to take alarm when health is gone. 

I am desirous to draw the attention 
of parents to this subject, because a 
good deal of observation has satisfied 
me that too little regard is paid to 
the preservation of health at this criti- 
cal period of life, and that, by proper 
management during the transition 
from adolescence to maturity, many 
who now fall victims might be saved. 
The statistical returns of large towns 
shew, that, especially in the male sex, the 
period between seventeen and twenty- 
four years of age is really, as described 
by a late careful investigator of the 
laws of mortality, " one of restlessness, 
toil, and danger ; the human faculties 
are then exercised to the utmost, and 
life is more freely expended than at 
any other season."* Taking Paris for 
an example, we find that, according to 
the census of 1816, the population of 
this city included between — 

* On the Natural and Mathematical 
Laws concerning Population, Vitality, and 
Mortality. By Francis Corbaux. P. 92. 
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10 Sl l&years of age. 15 & 20 years of age. 20 & 25 years of age. 



25 & 80 years of age. 



U. 22,995. E. 24^8. M. 32,621. F. 35,724. M. 26,582. F. 3a^5. M. 27,019. F. 83^957. 
while the mortality was as follows : — 
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This table, which is compiled from 
a French journal,^ shews a remarkable 
increase in the number of deaths be- 
tween 16 and 20, over those between 
10 and 16 ; and again another increase 
in the male mortality in those between 
20 and 26 over those between 26 and 
30. In the females, from circum- 
stances which it is unnecessary to 
explain here, the period of increased 
m(»rtaUty extends to 30 years of age. 

These statistics, especially when the 
excess of female population is borne in 
mind, place in a striking point of 
view the dangers of the state of tran- 
sition firom youth to manhood, espe- 
cially amidst the temptations of a 
luxurious capital ; and Uie necessity of 
attempting, by early instruction and 
timely prudence, to protect the young 
against ^e numerous causes of disease 
which then come into active and fatal 
operation. They ought also to serve 
as a warning to those who, in the 
spring-time of life, are inclined to trust 
implicitly for their safety to the 
strength of a good constitution, and to 
despise the prudence which dictates 
the avoidance of unnecessary exposure. 

« Annales d'Hygidne Publique, July 1850. 



And they shfiw, in a manner not less 
forcible, the evils consequent on war, 
in the high male mortality of the year 
1814, when Paris was occupied by the 
allied forces. 

The early maximum of mortality in 
the male sex, especially in cities, is 
explicable by the fact, that it is at the 
approach of manhood, when both mind 
and body are in a state of transition, 
that dissipation is most indulged in, 
and presses with its deadliest force. 
Many delicate youths are carried off, 
who would have escaped without in- 
j ury , if they could have been persuaded 
to act with prudence during these two 
or three critical years. Many, I am 
constrained to say, first learn the 
means of theiz* destruction in boarding- 
schools and places of public resort, and 
that often when no jnischief is sus- 
pected by their respectable .teachers. 
On this topic, however, the non-pro- 
fessional character of the present work 
precludes me froni entering into de- 
tails. 

There is another requisite for the 
permanent health of the lungB, to 
which sufficient weight is far from 
being attached in society, and which 
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I GUI scarcely urge too atrongly upon 
the aMention of parents and the guar- 
diane of the young, as well aa of the 
young theraselvet. I allude to the 
influence of the original constitution 
of the lungs. 

Universal ezperienoe shows that the 
ordinary assimilating processes act by 
fashioning the nutritiye material ao> 
cording to certain laws received fh>m 
the model or ancestor. The germ of 
the Hindoo or ^egro receives from the 
parent ceiiain immutable specific cha- 
racters, and is invariably developed 
into a Hindoo or If egro ; and according 
to precisely analogous, though more 
mutable laws, the germ derived from 
ocHisumptive parants is developed into 
an individual liable to consumption. 
This truth is practically recognised 
by insurance companies, which reject, 
without hesitation, individuals whose 
parents died of this disease. But in 
consumption, the type according to 
which the nutritive material is fa- 
shioned, is less determined and specific 
than in the Hindoo or Negro, because 
in this latter instance the variation of 
the type is not one of disease ; whereas 
in consumption it is a variation from 
a n<»mal standard, which the inherent 
powers of the system are continually 
striving to overcome. If, therefore, an 
individual of a consumptive family be 
placed in circumstances extremely 
favonraUa to health, the tendency to 
the disease may be conquered; but if 
foul air, excess or deficiency of diet, 
or the* abuse of stimulants be allowed 
to impair the nutritive powers, a de- 
praved condition of the Uood then 
ensues, which most certainly passes 
into eonsumption. Accordingly, no 
fact in medicine is better established 
than that which proves the hereditary 
transmission from parents to children 
of a constitutional liability to pulmo- 
nary disease, and especially to con- 
sumption ; yet no condition is less 
attended to in forming matrimonial 
engagements. The children of scrofu- 
lous and consumptive parents are 
generally precocious, and their minds 
being early matured, they engage 
early in the business of life, and often 
enter the married state before their 



bodily frame has had time to consoli- 
date. For a few years, everything 
seems to go on prosperously, and a 
numerous family gathers around them. 
All at once, however, even while youth 
ronains, their physical powers begin 
to give way, and they drop prema- 
turely into the grave, exhausted by 
consumption, and leaving children 
behind them, destined in all proba^ 
bility either to be cut ofi* as they ap- 
proach maturity, or to run through 
the same delusive and fatal career. 

Many examples of this kind might 
be pointed out among the higher 
classes of society, who are not re- 
strained from following their predo- 
minant inclinations by any necessity 
of seeking subsistence in professional 
pursuits. And many instances might 
be referred to, in which no regard was 
shewn to the manifest existence of the 
same disposition in the family of either 
parent, and in which, consequently, 
the married state was embittered 
either by beurenness, whidi is then the 
most favourable result, or by the pre- 
valence of disease and delicacy in the 
progeny. It may not be easy to en- 
force upon the young and inexperi- 
enced the requisite degree of attention 
to these circumstances; but surely 
education, especially when backed by 
example, might do much, if the young 
were properly instructed at an early 
period in the leading facts and prin- 
ciples of the human constitution. 
Where hereditary precocity and deli- 
cacy of frame exist, marriage, instead 
of being hastened, ought invariably 
to be delayed at least till the fullest 
maturity and consolidation of the sys- 
tem ; otherwise the consequences will 
be equally unhappy for the individual 
and for his progeny. From the fact 
of the large number of young married 
people who sufi'er from consumption, Dr 
Walshe* inferred that there is a greater 
^' proneness to early marriage" among 
the consumptive of both sexes ; but 
the reasons above stated seem to us to 
render it more probable that a ^'grreater 
proneness to consumption" among the 

• First Medical Report of the Hospital 
for Consumption. 
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early znarried of both sexes is the cor- 
rect inference from the fact referred 
to. During growth and for a consi- 
derable time afterwards, the constitu- 
tion is still imperfect even in liealthy 
subjects, and wants the enduring 
strength which it acquires in mature 
age, and the possession of which 
marks the period which Nature has 
fixed for the exercise of the functions 
of reproduction. Many young people 
of both sexes fall sacrifices to early 
marriage, who might have withstood 
the ordinary risks of life, and lived 
together in happiness, if they had de- 
layed their union for a few years, and 
allowed time for the consolidation of 
their constitutions. These remarks 
are confirmed by the returns of the 
French army, which shew that the 
young recruits, who join at 20, are 
much less able to withstand injurious 
influences than older soldiers whose 
systems have become consolidated. Dur- 
ing the first years of service the mor- 
tality amounts to 7^ per cent., during 
the second to 6^ per cent., and gra- 
dually decreases to 2 per cent, during 
the sixth and seventh years.^ 

I have urged this point strongly, 
because hereditary predisposition is, 
avowedly and beyond all doubt, a fre- 
quent source of the more serious forms 
of pulmonary disease, and it would be 
worse than folly to allow past and pain- 
ful experience to go for nothing. Medi- 
cal men have much in their power in 
preventing such violations of the laws 
of the Creator, at least where they are 
regarded, as they should always be, 
as the friends not less than the pro- 
fessional advisers of the family. An 
instructive example of the influence of 
the mother on the health of progeny 
is afforded by the relative mortality 
of Jewish and Christian infants in 
Prussia. Jewesses there seldom work 
in factories, and least of all when 
pregnant, or having the care of very 
young children. This custom gives 
the Jewish population such an advan- 
tage in point of health, that where- 
as in every 100,000 Christians born. 



there are 3569 still-bom, there are 
only 2524 in the same number of the 
Jews; while out of 100,000 infistnts 
of Christian parentage, 17,413 die in 
the first year, but only 12,935 in 
100,000 of the Jewish race.f 

In connection with tills subject, I 
may mention that Sir James Clark has 
the merit of having drawn attention 
to the important fact, that a state of 
impaired health in the parent, whether 
constitutional or acquired, and particu- 
larly if caused by imperfect ^gestion 
and assimilation, is as productive of a 
tendency to scrofula and consumption 
in the children as if it had descended 
by hereditary transmission. If pa- 
rents in general were duly impremed 
with the truth and bearing of this 
fact, many of them might be induced, 
on account of their children, to take 
that rational care of their own health 
which they seem to be incapable of 
doing for their own sake. 

The last requisite for the health of 
the lungs which I need mention here 
is a due supply of rwh and heaUhy 
blood. When, fh>m defective food, or 
impaired digestion, the blood is im- 
poverished in quality, and rendered 
unfit for adequate nutrition, the lungs 
speedily suffer, and that often to a 
fatal extent. So certain is this fact, 
that, in the lower animals, tubercUt 
(the cause of incurable consumption) 
COM be produced in the htngi to aimost 
any extent, by withholding a euJUeiency 
of nourithing food, and by causing them 
to breathe a vitiated ettmosphere. The 
same circumstances operate to a la- 
mentable extent among the poorly fed 
population of our manufacturing 
towns ; whereas it is proverbial that 
butchers — ^a class of men who eat ani- 
mal food twice or thrice a day, and 
live much in the open air — are almost 
exempt from pulmonary consumption. 
Among the higher classes, again, the 
blood is impoverished, and the lungs 
are injured^ not from want of food, 
but from wojtU of the power of ade- 
quately digesting it; and hence we 



• Annnles d'HygiSne Pablique, April 
1849, p. l!92. 



t Annales d'Hygidne Publiquc, Jnly 
1950, p. 23. 
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find, in every treatise on consump- 
iiony a section devoted specially to 
^^ dytptpiiU pkihitUy^ as it is called, or 
simply ^* ccmsumption from bad diges- 
tion." The late hoars, heavy meals, 
and deficient exercise, which are so 
generally complained o( but still so 
r^olarly adhered to in society, are 
the chief sources of many of these 
evils. 

The ultimate end of digestion, i^ 
ought eve^ to be remembered, is to 
prepare the vital fluid from which all 
the organs of the body are formed ; 
and the blood cannot be duly elaborated 
without a free and copious supply of 
oxygen being presented to it in the 
longs. In this country, exercise is sel- 
dom taken by the upper classes after 
dinner; and, consequently, the product 
of the digestion of the principal meal 
of the day does not receive the supply 
of oxygen requisite for its conversion 
into perfect blood. This, we believe, 
is one of the chief causes of gout, and 
other diseases dependent on imperfect 
assimilation; and hence one of the ad- 
vantages of an early dinner is its allow- 
ing time for exercise in the open air, 
after digestion has advanced a certain 
way — ^in order that the new materials 
of the blood may be perfectly assimi- 
lated, and thus that depraved condi- 
tion of the nutritive material which 
induces tubercles and other diseased 
products may be guarded agunst. 

Before quitting this important sub- 
ject, I may add another word of ad- 
vice, in regard to those who are pre- 
disposed to consumption or weakness 
of the chest. As soon as active growth 
commences, permanent benefit may be 
derived from removal, for a few years, 
to a milder and less variable climate. 
Many who are sent abroad only to die 
painfully in a foreign land, in the 
noonday of life, might live for years 
in the enjoyment of health and usefU- 
ness, were they sent abroad h^or€ the 
appearance of disease, instead of after 
its unequivocal commencement. The 
previous delicacy, whence the suscep- 
tibility to colds and pulmonary affec- 
tions arises, ought to attract the ear- 
liest attention, and excite the most 
persevering efforts for its rqmoA'al. 



If it be allowed to make progress till 
consumption has commenced, medicine 
may come armed with its most power- 
ful remedies, and directed by the most 
consummate skill ; but it will too often 
come in vain. The rage which now 
prevails for mere intellectual educa- 
tion, and the utter neglect of the bo- 
dily health, to which it leads, is too 
often carried so far as to be a curse 
rather than a blessing; and till its 
fury be moderated by an increase of 
good sense in the parents, great mis- 
chief must, I fear, continue to ensue. 

I cannot conclude this chapter with- 
out again referring the reader to Sir 
James Clark's work on Consumption 
and Scrofula, as affording, I may al- 
most say for the first time, a compre- 
hensive, philosophical, and practical 
view of the causes, nature, and treat- 
ment of consumption. The able au- 
thor has not, it is true, greatly ex- 
tended our power over that fatal dis- 
ease in its most advanced periods; 
but he has done more to throw light 
upon its causes, to obviate its develop- 
mentjv and to arrest it in its incipient 
stages, than any author with whose 
writings I am acquainted. 



CHAPTER XII. 

THE BRAIN AND NERVES CONSIDERED 
IN RELATION TO THE REST OF THE 
BODY AND TO THE MENTAL FACUL- 
TIES. 

'The more carefully we investigate 
the nature and objects of the human 
constitution, it becomes only the more 
evident that the hind, which feels, 
and perceives, and thinks, and directs, 
is, so to speaJs, the truly human or 
characteristic portion of our being, 
and that the whole corporeal frame is 
constructed with direct reference to 
its properties and wants ; or, in other 
words, that suhservience to the purposes 
of the mind is the fundeimental principle 
on which the bodily organism has been 
fashioned. 
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Placed as Ire are in a material 
world, acted upon at every moment of 
our lives by material objectS) and re- 
quiring to act upon them in return, a 
material organism is indispensable fbr 
the operations of mind. Accordingly, 
we know mind only as it exists and 
acts during life in combination wiUi 
the living organism, and can no more 
form a conception of its abstract 
qualities as disjoined from the body 
than we can of the principle of gravi- 
tation as separated from matter. 

Palpable and undeniable as this 
great truth is, and universally as it is 
admitted in the abstract^ there is, and 
always has been, a strange tendency 
in mankind to shrink from its con- 
templation as a practical proposition, 
and from accepting its legitimate con- 
sequences. Not remembering that, if 
it be so, " the thing is of God," and 
therefore good, many have entertained 
an apprehension that if the mind be 
admitted to be under the influence of 
the organism during life, its eternal 
existence must be thereby rendered 
doubtful. But such a fear displays a 
lamentable distrust of the omnipotence 
and wisdom of God. If, in the ilrst 
place, the evidence be sufficient to de- 
monstrate the fact that, during life, 
the mind acts by means of, and is acted 
upon by, material organs, we have no 
choice but to believe it, and to make 
the most of it for our own advantage. 
To shut our eyes to the perception of 
it, or our understandings to its con- 
sequences, cannot alter the reality, or 
undo that which God has seen right 
to ordain. If, again, we reject the 
fact, on the ground that it implies the 
impossibility of continued existence 
in another world, our distrust becomes 
mixed up with the grossest presump- 
tion which a fallible creature can shew 
towards its infallible Creator. Reason 
tells us that the future destiny of the 
mind or soul depends wholly on the 
wiU or fi<u of t^e Almighty, and not 
in the very least on its own nature or 
essence. Whether material or imma- 
terial, it is equally capable of either 
receiving or not receiving at His hands 
an eternity of existence. 
Individually, therefore, I attach no 



importance to this long^«gitated ques- 
tion, but rely with unshaken oonstaacy 
on God having given to the human 
being, in mind as in body, that con- 
stitution which He saw to be best fitted 
to hie destiny, whatever this may be. 

As, then, every faculty or qaality, 
by which man is distinguished from 
the rest of the animal creation, is pos- 
sessed, and acts, in immediate connec- 
tion with some corresponding pecu- 
liarity of organization, it follows that 
the structure of the human being most 
be as superior to that of the lower 
animals as the elevated qualities of 
man are to the instincts and limited 
capacities of the brutes. To ascertain 
how far this inference is well founded, 
let us shortly inquire what the quali- 
ties are by which man is characterised, 
and with what parts of the organism 
these qufdities are more immediately 
connected. 

For the elucidation of the first point, 
we have only to reflect upon what 
passes through the mind when we wish 
to form or to communicate a correct f 
opinion of any historical' personage or 
private friend whose worth and charac- 
ter we are anxious to see duly appre- 
ciated by others. Instinctively we 
fix at once upon the qualities of 
THE MIND — the peculiar combination 
of affections and moral and intellectual 
excellencies which we believe him to 
possess — as constituting the features 
which distinguish him from other men, 
and give him a claim to our regard. 
Knowing mind in this world only as 
it exists in connection with the living 
organism, we, no doubt, always asso- 
ciate these mental endowments with 
some form of body and peculiarity of 
features ; but in the very act of doing 
so, we are still perfectly conscious that 
it is the statnp of mind imprinted on 
them which constitutes their chief at- 
traction, and which, more than any 
merely physical advantage, gives to 
man his acknowledged superiority over 
the rest of the animal kingdom. Ac- 
cordingly, when we warmly recom- 
mend one friend to another, we never 
think of saying, Love him because he 
is six feet high, or because he has a 
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Komaa nose, s Grecian mouth, fine 
eyes, or a well turned limb. Allowing 
all tiieee personal advantages (which 
in themsdves are not to be despised) 
to make their own impression, we in- 
stinctively feel that they constitute a 
very unstable foundation for esteem 
and ooafidenoe, and rest oar claims on 
bis intelligence, prudence, benevo- 
lence, and integrity ; certain that, if 
we succeed in establishing the intel' 
lectual and morcU exceUence of our 
friend, we shiUl serve him far more 
effeetcuJly than if we could prove him 
to poeeess the grace and symmetry of 
an Ap<mo or an Adonis. 

The mind being tiius the ruling 
principle or power for the use of which 
Lhe whole bodily organism has been 
designed, it fc^ows, that, whatever 
injury the body may sustain in other 
respects, so long as those parts of it 
which minister directly to the intel- 
leetoal and moral faculties remain en- 
tire and in health, the human being 
wiU continue in undiminished posses- 
sion of all the qualities for which we 
really value him, and by which he is 
distingiiished from creatures of a lower 
grade. Thus, a person may be bom 
without arms or legs, be almost as in- 
capable of loomiotion, and even more 
incf^mUe of supplying his own wants, 
than the oyster within its shell, and 
yet excel in every moral and intel- 
lectual attribute for which humanity 
is prized. So also a fHend may lose 
one or more of his limbs, or his body 
be disfigured by accident or disease ; 
but whUe his mind remains, with its 
affisctions as warm, its moral feelings 
as active and pure, and its intellectual 
powers as vigorous as before, we re- 
cognise his identity, love him with the 
same ardour, rely upon him with the 
same unfaltering constancy, and rate 
bis worth as highly, as when his form 
was distinguished for its symmetry, 
and every motion for its gracefulness 
and ease. — Since this remark was 
written, a beautiful example of its 
truth has appeared in the newspapers, 
under the not inappropriate title of an 
" E:gquisiu Anecdote of Woman^a Affec- 
tion," It is stated that ^* Sir Robert 
Barclay, who commanded the British 



squadron in the battle of Lake Erie, 
was fearfully mutilated by the wounds 
he received in that action, having lost 
his right arm and one of his legs. 
Previously to his leaving England, he 
was engaged to a young lady, to whom 
he was most tenderly attached. Feel- 
ing acutely, on his return, that be was 
a mere wreck, he sent a friend to the 
lady, informing her of his mutilated 
condition, and generously offering to 
release her from her engagement. 
'Tell him,' replied the noble girl, 
* that / will joyfully marry him, if he 
only has enough of body left to hold his 
scul /' *' The appositeness of this illus- 
tration is too obvious to require any 
comment. 

In cases of disease it is truly as- 
tonishing how much of animal exist- 
ence may occasionally be destroyed, 
leaving an intelligent being encased, 
as it were, in a living tomb. Of such 
cases the following instance related by 
M. Keratry is one of the most remark- 
able on record. " There is now living," 
be says, " in the department of the 
Isle and Vilaine, a person who, having 
been blind for ten years, lost also the 
sense of hearing, and in a little time 
afterwards became almost universally 
paralytic. He was entirely deprived 
of the use of his arms, legs, thighs, and 
of the whole exterior surface of the 
body, with the exception of a part of 
the face ; but the power of speech, and 
the functions of respiration, circula- 
tion, and digestion remained. Under 
these deplorable circumstances be is 
not wholly without consolation ; for a 
sort of intercourse is preserved with 
his family and friends, by means of 
characters traced on that part which 
still retains its sensibility, and in this 
state of unexampled misery he retains, 
iri some degree, the distinguishing 
character of man — intelligence.*** 

If, then, the mind be the directing 
power for the use of which the bodily 
organism was originally designed by 
the omniscient Creator, and if the 
limbs, which act as the executors of 
its will, may be removed or rendered 

• Dr Cooke on Palsy, as quoted by Dr 
Grave?, Clin. Lect., vol. i., p. 509. 
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incapable of action, and yet the powers 
and capacities of the mind itself re- 
main unimpaired, it necessarily fol- 
lows that these parts cannot be di- 
rectly essential to its integrity, and 
that for the various purposes of per- 
ception, thought, and feeling, the mind 
must be in immediate connection with 
some other portion of the body, which 
not only remains entire amidst so 
much destruction, but also must be so 
placed and so constituted as to main- 
tain a communication with, and ex- 
ercise an influence upon, all other 
parts of the body. Such accordingly 
is the fact, and by universal consent 
THE BRAIN is now adlultted to be 
the immediate organ of the mind — 
the seat of emotion, perception, and 
thought ; and the riervet which connect 
it with the rest of the body are ascer- 
tained to be the means by which it 
maintains its communication with the 
external world, and exercises an in- 
fluence over all the other functions. 
Hence the deep interest which attaches 
to the study of the nervous system, and 
which renders an accurate acquaint- 
ance with its functions and laws of 
action so useful to every one engaged 
in the great work of human improve- 
ment. 

To many of my readers it may seem 
needless to enforce, at so much length, 
a proposition which, in its abstract 
form, nobody thinks of denying ; but 
unfortunately, there is a vital differ- 
ence between admitting theoretically 
that the mental powers cannot act 
during life except through the me- 
dium of their appropriate organs, 
and adopting the same great truth as 
a practical prineipk, to be applied in 
the daily conduct of life, and in the 
education and general treatment of 
the young. Turn where we will, to 
the best authors on education, to the 
most highly gifted and experienced 
of our physicians and teachers, and 
to the purest and most sincere among 
the moral and religious guides of the 
young, we find (with a few honour- 
able exceptions) each and all of them 
thinking and acting as if the minds 
under their charge were, even in this 
life, abstract and separate entities, en- 



tirely independent of the influence of 
the body. They study the mind and try 
to discover its laws, altogether with- 
out regard to the properties of the 
living organism with which Grod hu 
connected it. In so doing they pro- 
ceed much in the same way as if, in 
physics, we were to investigate the 
nature and laws of caloric, without 
paying any regard to the properties 
and modifying influence of the bodies 
in combination with which alone 
caloric can come under the cognizance 
of our senses ; and yet we are daily 
surrounded by the most conclusiTe 
and even startiing evidence that the 
mental functions are as immediately 
affected by the condition of the organs 
which execute them, as the action of 
caloric is by the properties of the ob- 
jects with which it is combined. 

If, then, we really wish to obtain 
consistent and useful results in the ! 
investigation of mind, this is not the 
way in which we ought to proceed. 
As we cannot alter the constitution 
which God has given us, it behoves 
us to study its nature and laws as He 
has presented it to us, combined with 
and influenced by a living organism, 
— in short, to follow the same course 
which has been so successfully pur- 
sued in our researches into other de- 
partments of science. It is long since 
Bacon demonstrated that the inductive 
method of inquiry is the only one 
which can avail us ; and since mere i 
speculation on mind has been tried 
for two thousand yesrs, and tried in 
vain, why should we be longer deter- 
red from entering upon the only path 
which can lead to success in the in- 
vestigation of mental, as well as of 
physical nature ? 



In inquiring into the mutual rela- 
tions of the mind and body, the great ) 
leading fact which ought never to be ' 
lost sight of is, that one part of the ' 
organism — namely, the brcun — is di- 
rectly appropriated to what may be 
called the central or intenuU opera- 
tions of mind, such as perception, 
emotion, thought, and judgment ; and 
that other parts — the muscles and 
bones, or organs of voluntary motion 
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— are appropriated to what may be 
called its external operations, viz., 
execating externally the commands 
of the will. Palpable as the distinc- 
tion between these two classes of 
operations is, it has, strange to say, 
been often overlooked ; and hence 
certain philosophers have gravely con- 
tended that man owes all his mental 
superiority to the perfection of his 
hands. The propounders of this most 
untenable doctrine overlook the fact, 
that the hands are useful only in pro- 
portion to the intelligence and skill 
of the mind which directs them, and 
that the well-formed hands of an idiot 
are of no advantage to him, and im- 
part to him none of the mental power 
of which he stands so much in need. 
Accordingly, the more carefully we 
inquire, the more certain will it ap- 
pear that it is not by any perfection 
of the merely secondary instruments 
of voluntary motion, but by the su- 
periority of mind in concomitance 
with superiority of brain, that man is 
distinguished from all other animals. 
It is the mind which is the truly 
human portion of our being ; and in 
man the mind is conjoined with a 
more perfect and complicated brain 
than we discover in other animals, 
simply because he is remarkable above 
them all for the variety and extent of 
the faculties with which he is endowed. 
It is true that he possesses executive 
instruments, also far superior to those 
of other creatures ; but it is not to 
these he owes his high position in the 
scale of creation. They are given 
him only to place him in harmony 
with his own elevated mind ; and if 
the instruments which it employs to 
effect its purposes were not perfect in 
proportion, he would be constantly 
fretting under the conception of plans 
and designs which he had not the 
means of either fulfilling or com- 
municating — and this would form a 
singular exception to the wisdom and 
benevolence displayed in all the other 
works of God. 

The same subservience of the organ- 
ism to the capacities and instincts is 
observable throughout the whole ani- 
mal kingdom. • In proportion as the 



intelligence of an animal is limited 
and its instincts are few, its brain is 
observed to be simple and rude, and 
its executive instruments correspond- 
ingly few and imperfect. The brain 
and the four legs and cloven feet of 
the sheep, for example, are in exact 
accordance with its limited faculties 
and desires ; whereas, had they been 
joined to reasoning powers and moral 
sentiments like man's, what a miser- 
able incongruity would have been the 
result I Or even supposing the form 
of the sheep to have been conferred 
upon a creature possessing the brain 
and ferocious impulses of the tiger, 
speedy destruction must have been 
its inevitable end. In like manner, 
if the towering instincts of the eagle 
had been united to the long legs and 
small wings of the ostrich, how utterly 
incongruous would the gift have been ! 
Throughout the whole animal crea- 
tion, accordingly, we find the bodily 
structure invariably fashioned accord- 
ing to the instincts and kind of intelli- 
gence with which each species is en- 
dowed. If the antelope bounds over 
the plain with the speed of a race- 
horse, it is not merely because it has 
long legs ; but it has long legs and 
great activity to enable it to obey and 
live in harmony with its own natural 
instincts. If along with its present 
form and activity it had possessed the 
instincts of the sloth, and been doomed 
to remain upon a single tree till it 
had eaten up all the leaves, it would 
have been the most miserable of ani- 
mals; and again, if the sloth, with 
its present form, were suddenly en- 
dowed with the instincts of the ante- 
lope, and impelled to scour the plain 
in search of food, it also would be 
a most wretched creature, because its 
claws and limbs are fashioned for 
climbing and holding fast, and not at 
all for running. Or, to pursue the 
parallel to an extreme, if the oyster, 
which has neither legs nor arms, be- 
cause it has no sphere of action be- 
yond its shell, and no faculties im- 
pelling it to change its place, were 
to become endowed with a human 
mind and feelings, in what a condi- 
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tiOD would it be placed ! and on the 
other hand, if the human body were 
animated only by the. instincts of an 
oyster^ what woilld become of all its 
admirable and complicated meoban- 
ism, and of the happiness of man ? 



Having thus shewn that subser- 
vience to the purposes of the mind is 
the f^mdamental principle on which 
the bodily organism has been designed 
and constructed, I shall add a few re- 
marks concerning the only remaining 
group of organs required to coniplete 
the animal frame, and which are but 
indirectly essential to the mental func- 
tions — I allude to those by which 
nutrition is carried on, and the life 
of the whole .body sustained. lo one 
respect, these stand in much the same 
relation to the immediate organjs of 
the mind that the steam, in a steam- 
engine does to the executive maclii- 
nery. The spinning-jenny is the 
direct producer of the thread ; but 
without the essential though indirect 
iud of the steam to keep it in miction, 
it would be utterly luavailing for 
any useful purpose. In like mannor' 
the brain is the immediate source of 
amotion and thought, but without the 
organs of nutrition to sustain it in 
life and activity, it would speedily 
become an inert and useless eneum-' 
bvance. 

This dependenoe of the nervous 
system on nutrition is capable of direct 
proof. The medulla oblongata^ which, 
as we have seen (pp.* 113, 160), is the 
nervous centre of rei^iration, receives 
its supply of blood through the verte- ' 
bral arteries. When these are com- 
pressed, as was done by Sir Astley 
Ooqper in his experiments on rabbits, 
respiration is almost instantaneously 
suspended: but, on removal of tiie 
pressure, if not too long continued) the 
animal makes a convulsive inspiration, 
and .gradually recovers. 

In accordance with this special dif- 
ference of purpose, these two groins 
of functions are appropriately enough 
termed the animal and the organic 
functions; because, while sensation, 
emotion, and thought, are peculiar to 
, animals, nutrition and life are common 



to both animals and v^getaUes — 
whence, indeed, the latter are also not 
unfrequently termed the vegetatiw 
functions. So very dietinet -are the^r 
in nature, that even in man the organic 
functions may continue afterall tfaoaght 
and- consciousness are destroyed. 

From this general andlysiis, the 
reader will now be aware that the 
human body includes the foUowii^ 
distinct groups of orgaosy each charged 
with its own speciai funotuma4>^l«f, 
the great nervous centres, t. e. the brain 
and spinal cord; ^<2|y, the orgaae of 
the five sens^, inclndlikg the peripheral 
expansion of the nervous aystem, by 
means of wliich «dl extermU impree- 
aions are received ; 8d^, the a^i^ratiis 
of motion for executing the behests 
of the mind; and Athiyj the otgaosfbr 
the nutrition of the bo^jT, naimely, 
those of digestion, circulati0n, and 
respiration. The. first thi?ee jeonstitute i 
the organs of the animal fuBtstions, the I 
fourtii (together with liie irepreductive 
apparatus) those of the osganic or vege- 
tative functions ; and this division is, so 
far, appropriate, itiasmucfa as the Vege- 
tative fuBCtionfi are carried on iaide- 
pendently of the will, a&d in a great 
measure without our eofUKaouenMe. 
But it must net thence be ittfectied that 
they are independent of -nervous in- 
fluence ; on the contrary, >we ishall «ee 
as weproeeed, ^at every function of the 
body is more or less under its control. 

The ; nervous sy«tem is extremdy 
cdnplex, both in rtracture anH func- 
tion; but it may be described in n 
general way as central tna w c c anil 
peripheral expansions of nenr^Nts mat- 
ter, linked togethw by ooimecting 
cords called nerves. 

The principal aervotts oeBtres are 
the bradn and >8pinal mordy which «i^ 
■frequently described tmder <th6 Com- 
mon title of tft^ ctP^rrO'Spinai axis. 
But both rthe brain a;kMlapiBaL<cordart* 
compound •oi^ns, consisting <ff con^ 
geries of gan^ia, or foci far the gene- 
ration of distinct nervous iftfluonces, 
each of which is charged with its own 
particular functions. Thus, the brain is 
the organ of the various intellcctualand 
emotional faculties, and of conscious)- 
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nesB and volition; while the spinal 
oord is the organ of the automatic 
fuaetlons ^trhich do noti require con- 
fleioiiSBess or voHtitm, and also the 
instrument by whidi the nandates of 
the will a]*e trangmitted to the mus- 
cles. 

On examining a seeti(» of any 
nervous centre we find it to be com- 
posed of two distinct kinds of nervous 
matter, which, from their appearance, 
are generally described as the grey 
and the uhiu iubskitneet. Under the 
mierasoope the former is seen to con- 
sist principally of minute vesicular or 
celkiiar boidies, and the latter of fine 
tubules or fibres; and hence, in l^e 
laagaage of modern physiology, they 
are comaaonly designated the vesicular 
or teiUtdarj and the fibrousy nervous 
substaiuM. 

^Mse two Bubstaaoes are subservient 
to very different purposes— -the former • 
being the {fenferentor, the latter the conr 
dmct^T' of the nervous influence. l?he 
cellular matter is the oharactetistic 
feature of a nervous centre ; wher- 
ever it is found, there nervous force 
origiBates— «uid the aanount of force 
developed is eoouMfensurate with the 
quantity of cellular matter. The 
fibrous or white natter links the va- 
rious mattered masses <of grey cdlltdar 
matter ^gether, brings t^m into inti- 
mate oomsiuiiicaition wi4& ea6h other, 
aad'tiEnnns with them those wonderful 
OQBplBx organs, the bratin and spinal 
oord. 'Wesee, t^en, lihat odJlular mat- 
ter is tli»«CBroe of all nervous power ; 
but physi^ogists have not yet attained 
the nemotest idoa on what it depends 
that ^tiiffiereni varieties of nervous 
p o»ww er issue from different <Mllections 
of ceUttiar anatter ; Ixyw it is, fwc ex- 
ample, tiuit iBtettectual power is cob- 
nected with the celiular matter of t^ 
antericir lobe ^ the brain, and respira- 
tory ^fowet wilii that of the usedulla 
obiongata. 

!nie/i;«etBt invMtigations^f Profes- 
sor Kfilh&er «f Wursfoui|^, ^Miwever, 
byi slamwi nglfaitthesiervs oeOs differ 
iB <liflB ea « itpartsOf^aie«orfous<;eatrcB^ 
seem to throw a g^eam of light even 
upon- this utocore departneot of phy- 
siology, and to poiixt the way to a new 



epoch' in the history of our knowledge 
of the nervous system.* If, with im- 
proved methods of investigation, phy- 
siologists shall discover'that one kind 
of cell is characteristic of a centre of 
motion, and another kind of a oentre 
of sensation— ^that one kind ooeun in- 
variably in the anterior lobes, and an- 
other in the posterior lobes of the brain 
-—we shall obviously obtain a new- 
power, which will not only^establish 
on a firm basis the knowledge already 
possessed, but probably l^ad to disoo- 
-veries which hitherto havehax^ly been 
hoped fbr. 

In addition to the great nervous 
•centres, or brain "and spinal oord, we 
find a number ofmnall nervous oen-' 
tres in different parts of the body, 
but principally m the thorax and ab- 
domen. l?hese bodies, caUed €he ^om- 
^lia of the sympathetic system, are about 
the size of peas or beans, and are gsne- ' 
rally supposed to be connected with ' 
the functions of nutrition. We shall * 
return to their consideration in a siib- ; 
sequent chapter, and in' tiie -mean- time j 
confine our attention to the nerTOus ' 
centres which compose Ike brain and 
•spinal cord. 

It has already been oihserved that 
the existing knoivledge of the nervous 
system is very far from being com- 
piete. ^le nervous system is known 
to be composed of a eongecles of dis- 
tinct guiglia, each having i%i peculiar 
function; but, as just mentioBed, we an«e 
as yet totally ignorant on what variety ; 
of fi^mcture this difference.of fnnelto 
depends. IMoTj with the exeeption ^ep*- 
haps of the neivous centre of re^ira- 
tkm, can we mark the lisiits of cmy 
particular gangUon, or«bew that <m** 
tain ^octioasare Bt]^ietly confined to 
certain portkms df n ei' v o^ s substvooe. 
Accordingly, gi^at uncertainty stfll 
prevails as to-li&e fonetioBS of certi^ 
parts of tiie brain. But it wvcUd be«B- 
tirely fbrei|^ to our present purpose to 
outer -upon a discussion of the various 
theories 13sat have from time to time 
been brought forward respecting thoa^ 
and indeed we could not do so wif^etft 
premising a variety of anatomic^ csd 
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physiological details, which would per- 
plex rather than instruct the general 
reader. At the same time, it is highly 
desirable that some notion should be 
formed of the wonderful mechanism of 
the great centres of the nervous system, 
— structures which appear more and 
more wonderful the longer they are 
contemplated. Indeed no study is 
capable of conveying a higher idea of 
the surpassing wisdom of the Creator. 
Of all the other functions of the body 
we shall possibly, in the course of 
time, acquire a thorough comprehen- 
sion. We can, without any great 
stretch of imagination, follow the con- 
version of the food into the tissues of 
the body, and conceive the transfor- 
mation of these again into the various 
excretions. We can form a plausible 
theory of the origin of the animal heat, 
and of the use of the perspiration in 
regulating it ; but we become lost in 
wonder when attempting to penetrate 
the mysteries of the functions of the 
nervous system. We cannot conceive, 
even in the remotest manner, in what 
way the brain — a compound of water, 
albumen, fat, and phosphate salts — 
operates in the generating of thought, 
accumulating of knowledge, and stor» 
ing of it up as in a granary to be pro- 
duced again at will, perhaps scores of 
years after the time of its acqui- 
sition. How is it that a slight de- 
gree of pressure on this organ can 
in a moment obliterate the slowly 
acquired knowledge of a lifetime, and 
straightway convert the man of mighty 
genius into a drivelling idiot ? We 
cannot tell ; we simply know the fact, 
and bow in humility and adoration 
before the great Being, by whom we 
have been so wonderfully and fearfully 
made. Observation and experience 
teach us that on the brain depends our 
power to think and will — to hear, to 
see, to taste, to smell — in short, our 
consciousness ; and that without it no 
conscious existence is ever found. It 
is the organ of the mind — the endow- 
ment by which we are raised to the 
position of morale intellectual, and 
responsible beings. 

Such, then, being the important 
^" 'actions of the brain, it becomes a 



matter of the most vital importance to 
the corporeal and mental wellbeing of 
man, that this instrument should be 
preserved in the highest state of effi- 
ciency and health; which can be ac- 
complished only through strict obser- 
vance of those physiological laws to 
which his body has been subjected. 
For this purpose some general know- 
ledge of the anatomy and physiology 
of the great nervous centres will prove 
highly useful ; and this we shall now 
endeavour to give — avoiding, for the 
reasons already stated, as much as pos- 
sible all technical details. 

The BBAIN, in the widest significa- 
tion of the word, is that large organised 
mass which, along with its enveloping 
membranes, completely fills the cavity 
of the skull. Its structure is so com- 
plicated that less is known of it than 
of that of almost any other organ, as 
hitherto it has baffled the skill and 
perseverance of our most patient in- 
vestigators. The cause of this igno- 
rance is partly the minuteness of the 
differences which give distinct func- 
tions to different nervous regions, and 
partly the peculiar nature of the 
nervous force. Thus, while the liver, 
the kidneys, and the various other 
glands, secrete material products 
which are palpable to oar senses, and 
capable of being submitted to physi- 
cal tests, thereby giving ua certain 
evident data for the comparison of 
their structure with their functions, 
we are left totally without such assist- 
ance in the study of the brain. The 
mental operations are imperceptible ; 
we have no means of physically recog- 
nising their existence — and hence we 
cannot bring structure and function 
into the same juxtaposition as where 
the product is sensible. It would 
therefore be entirely out of place to 
attempt to describe the brain here, far- 
ther than by stating generally its prin- 
cipal divisions. On sawing off the 
upper half of the skull horizontally, 
and removing the firm tough membrane 
called the dura mater, which adheres 
closely to its inner or concave surface, 
the cerebrum or brain proper presents 
itselfj marked on the surface with a 
great variety of undulating windings 
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Id fig. 17, the conToIutioQB are repre- 
I seated as eeeo on the 
I tbe brain. 

Id the middle Kne from A to B, 
. there is a deep cleft separating the 
braia, in its whole length, into two 
!H or honiiphfr/i. Into this cleft 
I dips a tight Btiff membrane, reserabliDg ■ 



being a mere fold of the dura mad 
the faM/orm (itylhe-lite) pToctii of the 
dura moMr. From its dipping dowi 
between the two balves of the brain, 
the chief purpose of this membra 



3 be, t. 



3 (he 



pressure of the other, whe 
e head b reclining to eilher side. 
Each half or htmitphert of the brain 




I is, in its turn, divided into three | 
' tions, called, from their aituations, 
I nnwrfor, middle, and poiCerior lobes, 
CBcfa occupying nearly a third of 
whole length of the brain. ~" 



n_flg. 



>nly 0, 
I under surface of the brain, and 
.1 18 they are pointed ou^ by the 
[ E E and F F, In their natural situa- 
I tion, the aoterior lobe, lying above the 
dotted line E K, occupies the forehead; 
I the middle lobe, or that portion lying 
l>etwe«n tbe two transverse lines E E 
, and F F, is situated above and a little 
j m front of the ears ; and the posterior 
i lobe, lying below the transverse line 
; P P, corresponds to the bock part of 
, the head. 

Beneath the posterior lobe, a strong 
i fold of the dura mater, called the ten. 



support it and scpsrate it from tl 
eerebea«m or little brain A A, lymg 
below it, which forms the second great 
division of the contents of the skull. 
The surface of the cerebellum is mark- 
ed by convolutions, differing, howev 
in size and appearance fVom those ob- 

Adbcring to tbe surface of the i 
volutions, and consequently dipping 
down into and lining the lulci or ta.i- 
■n them, another membrane 



of a 






tarity, called the pia mater. Is found. 
The blood-vessels going to the bi 
branch out so extensively on the pia 
mater, that, when a little inflamed, it 
seems to constitute a perfect vascular 
net-work. This minute subdivlsto 



APPBNDAOES OP THE BRAtS. 



pwbably of ma in preventing the 
blow! fVom being impelled idtli too 
gro»t fbn» ^»inat the delicate tisaoe 
of ttie oT^n- 

A third ctivering, dlled the orach' 
noid fflombnuie, from its flneatns re- 
sembUns ^i*' °^ ■ apider'i web, is in. 

Fig.l 



t«TpoKd betwwn tiie otiier two, and 
is freqaently the teat at dlseuo. 
On eiBmiaing tlie oonvolutlOBS ii 

different bntim, ibej are fouid t< 
vKTj a gooi desl in BUrabcrj idn, 
depth, uid general appe&niDC*. 
the vsrioui region* of the ume bra 




thaj are alao different, but prcurre 
the same general aspect. Thus, they 
Are always small and numerous in the 
anterior lobe, larger and deeper in 
tm middle, and Mill larger in the 
pMrterlor. The depth to which they 
penetnte may be judged of from their 
appannnee in fig. 19, represaDUng a 
vertical ■ection of tbe brain- 
But besides tbe ocrebrum and cere- 
bellnm certain other nervDua struc- 
turea are contained in tbe skull, and 
form part of what is generallj deno- 
minated the brain. These are, first, 
the neduOa oblottgata (fig. 18, C ; and 
fig. 19, e « c), which ia the name be- 
stowed upon the upper portion of the 
B^nal cord, and wbich extends up- 
wards from tbe point where it enters 
tbe cranium (tg. 19, 4T). till it passee 
into the cmra of the cerebrum (g), 
bring; latterly covered by the ftmi 
Varolii or metotepkalt (fig. 18, D, and 



flg. 19, 6), which, a« we shall pre- 
sently see, may be reckoned as part 
of the cerebellum. Between the crum 
of the cerebrum, which may be 
reclconed ai iha continuation of tlie 
medulla oblongata, and the cerebrum 
itself, lie various ganglionic bodies 
containing both celluln and fibtoos 
matter (Hg. 19, 34, 35, 37), the prin- 
cipri of wbich BPO Hie corpora gucd- 
rigmina, the optic tkatani, and the 
•IrioUd bodia. These varioua stric- 
tures, beeidea serving as tbe means of 
communication between the eertliraiD 
and epinal cord, are tliemsalvea indr- 
pendent nervous centres from which 
emanate peculiar nervooi powers, and 
which, for the sake of simplicity, ws 
shall comprehend mider Uie.conmon 
term of the C/phalie Gimgtim. 

The remaining part of tbe nerren | 
centres is tbe (jrfnaj arrd, which iatlie 
continuation of tbe medulla oblangata < 
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, and tb« nnftDS of com- I other, and in the sdnlt pnaent no 
bMwMa tin brain nd i well-dafiited line of deoarcatioB. ~ 
BCBtoftbaiwrTMof Ihsbody. some of the lower animali, fa(nrev<„, 

Than variona dlvistsirs of the ner- | and in the hnmBi) erabrro, the Ihntt* 
maajrten past gradaall; into each : of each division are mora cleni; 



Fig. 19. 




marked ; and as it' is of importance 
that their mutoal relBtiom nhoidd be 
irell nnderatood, we hare endeavoured, 
in the folloiriDg dtagmD (flg. !0), to 
give a gcperal idea of their relative 
poaitton and eitent. 

In that diagram, E raarkr the poe- 
terior superior portion ot the spinal 
cord, wiitch gradirallj tncreBsing VD 
thickness, passes iaaeasiUj into the 
medulla oblongata D, wliich maj be 
described as acontlTination of tiie spinal 
cord with more coraplleatod ftinctions. 
It extends under the cerebeUum B, to 
be contlnned iittothe cephalic ganglia 
C, and in its coome is intiraatel; con- 
nected with the fibre* of the pons Va- 
rolii, wliidi Is here hidden by the 
cerebellmn. The pons VaroHl and 
cerobeUom ma; be mdely compared 
to a ring — the cerebelluia represent- 
ing the stone, and the pons the hoop ; 
wtiUe Ute medulla oblongata may be 



likened to tbe finger. Before ei 
in|; tbe ring, however, tbe med 
oblongata gives off niimerDUi fibres 
which communicate with tbe cerebel- 
lum <fig. 19, e), and in its paa _ 
through tbe ring its loDgltudinal fibres 
and the transverse fibres of the pi 
enter into the most intimate com 
tion. 

'nie hemiiphera A A (fig. gO)arc t 
posed to be partially removed, and are 
represented as separatAd Itom each 
other and turned oatwanla so as ti 
ahew the deeper-lying structures. Ai 
here seen, the hemispheres constitah 
by far the largest of these divi- 

the earliest stages of foet^ develop- 
ment, where the spin^ cord, medul' ~ 
oblongata, and cephalic ganglia, a 
firstformed. The cerebnim and eei 
beUum are later (brmations grsdnally 
sprouting out Ttom the ceplialic j 
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gliaand meilulliLolilongata. On thdr ' a.ddittona.1 nervous matter, whic 
first appearEDCB the hemvtphereB eon deposited as deyelopment proceedi 
9i9t of small bags of nervous matter | somPtimes happens however, tha 
filled with water which is gradoallj development of the brain is ar 
absorbed and ita place occupied ^ I ed and that infants m other respects 
Fig 20 




perfect, are born without the 
brum and cerebellum This fact is of 
physiological importance, smce it 
-"---s that tha nutrition of the body 
id « ith the 



inci'eaalDg the surf^e of the vi 
layer or gray matter, withoal 
responding increase of the eizi 



i of t 



organs 



and. 



idily 



uch infants cry lustily, and 
take the breast, it shews moreovi 
these actions must be dcpendei 



re the i 



IS of the embrjooic ner- 



* Thai 



ivolut 



face of the rerebi 
e first months of development ; they 
e gradually formed as the water is 
absorbed, but in certain diseased states, 
as that of chronic hydrocepbalus, 
where the head occasionally acqnii 



!, the n 



s bags 



conCinoe distended, and do convolu- 
' s are formed. The court 
seem therefore to be a provl; 






Considered as a whole, the nervDi 
stem falls, as we have said, into t> 
■eat divisions— that of animal al 

life, and that of oi^nic aod ' 
life. The latter constitute - 
the mechanism which, so far as i 
con be safely allowed, is under th 
control or command of the former. 

In fig. 21, which represents a vei 
tical section of the brein, it will be re- 
marked that all the nerves issae 
tha cephalic ganglia C, the medulla 
oblongata D, or the spinal cord E 
They have no immediate nonnectioi 
with the cerebrum A, or the cerebel- 
lum B, which, aa has been observed in 
describing the development of the 
brain, may be regardiMl aa a^juocti 
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> the rest of ths nervous aystem. 
TbB opballc gaoglia, medulla oblon- 
gata, and Bpuial cord, coneticute tbe re- 
fore the automatit part of the nermtu 
lyium irhieb preaides over the organic 



fitDctioiis by means of tbe oer 
power generated iu it, independently 
oftbe cerebrumandcerebelluin. Intbe 
antomatic brain, then, (under nhkh 
designation we shall, for the Bake of 




e two hemlApberes. 



cephalic ganglia which ore otcrlnpped 

M /, 1 partl.T conrcnled by tbe certbrum. 

. vblch Joini | I, Olfuctorj nervei ; I. the eje and optic 

ii 3-11, the reiiuiiBing«i**ratMrvi 

Llled fram thrir origin nlthln the ci 



, brevity, include tbe cepbalic gnnglia, I 

J the medulla oblongata, and the tplDsI | 

' oord), ore the terminations of all. the ' 

Ij nerves. Accordingly, here it is that , 

I stimuli applied to the peripheral ex- 

I tremitiee of the nerves are converted , 

ttntationi, though without the | 

cerebrum these sensations cannot be- ' 

me ptTcepliom.* SeosationB differ | 

nature according to the func- 



tions of the 1 

which the nerve conveying the im- 

presi ion terminates. For example, an 
, external stimulus applied to a spinal 

nerve produces a chEinge i 
I particular part of the spinal cord, 
I which is recognised by the brain a 

I mul us applied to the optic or auditory 
nerve acta on its special centre, pro- 
! ducing changes which the brain re- 
cognises ai sight or hearing. Thus 
. every part of the automatic centra ha 
I its own peculiar functions, which, I 
tbe spinal cord, are limited to sensi 
I tion and motion, but which became 
' much more complicated in the far 
I more complicated structures of the m 



234 STRUCTUBB AND FUNCTIONS OF THH NERVOUS SYST!BM: 



dulla oblongata and Cephalic ganglia. 
Henoe, av will afterwards b« move fiiUy 
shewn, it is erroBeous to speak of any 
pavticalar part of the automatic brain 
as fit* exclusive seat of sensation. 
To the continuance of life the inte- 
grity of the cerebrum and cerebellum 
is of far less importance than the 
integrity of the automatic brain ; and 
we shall see as we proceed that the 
first two may be repiOTed from an 
animal without the immediate de- 
struction of life, while injnry to the 
medulla oblongata is followed by in- 
stantaneous death fhnn the stoppage 
of the process of respiration. In like 
manner the cerebrum and cerebellum 
may lose their action in sleep, whereas 
the sleep of the automatic brain wonld 
be synonymous with death. 

In sleep, the body is confided to the 
watchful care of the automatic brain, 
and especially of the medulla oblon- 
gata and spinal cord. The former, 
we have seen, constitutes the nervous 
centre of respiration, and it is un- 
necessary to enter upon any formal 
proof that its action is persistent; 
for, were the fact otherwise, the stop- 
page of its function would speedily be 
followed by death. It is however not 
at first sight equally apparent that 
the spinal cord is in constant action; 
but- consideration of the following 
facts will shew that this is really the 
case. When treating of the muscular 
system, we pointed out (p. 91) that at 
all times there is a flow of nervous 
power from the spinal cord to the 
muscles, which is seen in the firmness 
and tone imported to them even during 
sleep, a state contrasting in a marked 
manner with the flabbinass they ac- 
quire in paralysis. Some animals, of 
which the horse is a familiar example, 
frequently sleep standing, which they 
could not do if a contractile stimulus 
did not flow from the spinal cord in- 
dependently of tiie sleeping nervous 
centres. We see, moreover, that the 
muscle which closes the lower extre- 
mity of thfir intestinal canal retains 
its contractile power as completely 
during sleep as in the waking state ; 
and observations made in disease, as 
well as experiments on the lower ani- 



mals, prove that this ponver ist depen- 
dent on the integrity of the qtinal 
cord, and doea no* oease wlwa volon- 
taary mosenlar power ia lost. 

On making a transverse seetiea of 
the spinal cord, it is seen to be composed 
of an internal gray or cellular nervous 
mass, and an external white or fibrous 
nervous substance, and thus presents 

Fig. 22. 




the characters both of an originator 
and a conductor of nervous power. 
The fibrous white matter, which en- 
closes the gray centre, is generally 
described as being composed of six 
columns, two anterior a a, two pos- 
terior b b, and two lateral c e. These 
various columns, however, are inti- 
mately connected together, and can- 
not be separated without tearing the 
nervous substance. The anterior co- 
lumns contain exclusively motor fibres, 
which pass from the brain to the 
muscles ; while th» posterior coiimiBS 
contain exdosively sensitive fibres, 
passing from the different parts of 
the body to the brain. The lateral 
columns contain both motor and sensi- 
tive fibres, the former lying chiefly 
in their anterior, and the latter in 
their posterior portions ; so that* the 
spinal cord might be more sinvply 
described as consisting o^ cwurior 
motor and posterior a&ntUwe oolnmns, 
meeiing at the sides, and emslUi^g a 
centre of gray cellular matter, re- 
presented by the shaded central' part 
of the figure. The division into six 
columns is an arbitrary one^-tbe ideal 
separation of the anterior and poste- 
rior columns from the portient of the 
lateral columns which respectively be- 
long to them, being marked by the 
passage of the nerves d d, e e. 

As it is (^ essential importance to 
the proper comprehension of the dif- 
ference between reflex aad'Toltmtwy 
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motion that a conreet general idea 
should be formed of the stmeture 
of the qponai oord, we dttU wsw en- 
Fig. 23. 
B B 




deavtmr to explain, bet with as little 
detail as penible, the ooiane of the 
nerrom filHres to and ttam the bndn. 

IPig, 79 ig H dhignmi fllnstrating the 
coone of the fflbipes of the spinal cord^ 

A, 1h9:graj eeatra. 

B B (dotted lin^X ^^ aeneitire cohmm 
Ijingbdhiad 

C Of the motor columiUt cut short to shew 
BB. 

a a at the sensitive fibres passing from the 
periphery to tlie Inrain. In their course 
they enter the gray centre-* and passing 
into the posterior coimnns Gontlxiae their' 
course to tlie brain. 

bb 6, the motor fibres^ which after descend- 
ing the anterior columns pass into the gray 
centre, and malce their appearance as the 
anterior roots of the nerves. 

e c Ct the nerves composed of posterior 
fibres <r, and anterior fibres b. 

This diagram is intended to repre- 
sent a thin longitudinal slice of the 
spinal cord, seen fi*om before, and shew- 
ing the coarse of the motor fibres in 
the anterior columns C, and those of 
the sensitive fibres in the posterior 
columns B. On examining the dia- 
gram, it will be observed, in the first 
place, that each fibre is continuous 
from the brain to the periphery of 
the body, and fhnn the periphery to 
the brain, and that each in its coarse 
from the periphery or from the brain 
enters the gray centre of the cord A, 
either passing entirely through it to 
become associated with the fibres of 
the opposite side, or bending upon 
itself to pursue its coarse on its ori- 
ginal side. In this way each nerve 
e, contains fibres coming from both 
lateral halves of the cord. ♦ 

Inspection of the diagram will also 
shew that each nerve is composed of 
fibres coming* both fh>m the anterior 

* To guard against misconception, we 
may here remark, that the knowledge which 
has been attained of the structure of the 
spinal cord is still exceedingly imperlbct. 
The description in the teit of the croasingr 
of the fibres (see Kollikcr, (9. dt.) perliaps 
facilitates the explaaatiMi of the power of 
motion which animals retain in both sides 
of the body after division of one o£ the late- 
ral halves of tlie cord (see Valentine's Lehr- 
buch, vol. ii., part 2, p. 4S1); but, on the 
other hand, it renders more diffieult the 
explanation of hemiplegia, or pandysis of 
one*balf of the body. 
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columns C, and the posterior columns 
B. These two sets of fibres constitute 
the motor and sensitive roots of the 
nerves; d e in fig. 22 coalescing to 
form the nerve 6. The sensitive roots 
are represented by the dotted lines 
in the diagram; they pass into the 
posterior columns, which lie behind 
the anterior columns, and pursue their 
way to the brain ; and the man- 
date which follows on the impression 
they convey upwards is brought down 
by the motor fibres, represented by 
the continuous lines. 

In this course the fibres of the 
nerves are in connection with two 
sources of nervous power. A stimulus 
applied to the extremity of the nerves 
c, produces a change which is propa- 
gated in the first place to the gray 
centre of the spinal cord, and thence 
upwards, through the sensitive column 
B B, to the brain. The result which 
follows is dependent on the condition 
of the centres which are thus excited. 
If we suppose the spinal cord to be 
transversely divided at D, any stimu- 
lus applied to the nerves below this 
point will affect mer.ely the spinal 
centre lying below the section, and 
the excitement thus produced will be 
communicated to (or reflected on) the 
motor fibres coming from this portion 
of the spinal cord. A pure reflex mo- 
tion will thus be produced. Again, 
if instead of the stimulus being pre- 
vented from acting on the brain by 
section of the cord, it is simply not 
recognised by the brain owing to the 
action of the latter being suspended 
by sleep, the movements which result 
from irritation of the extremities of 
the nerves will still be reflex. This is 
seen when the foot is withdrawn on 
being tickled during sleep. If, how- 
ever, the spinal cord be entire, and 
the brain awake, a knowledge of the 
changes produced by the stimulus in 
the spinal centre is propagated to and 
recognised by the cerebral centre, and 
we accordingly become conscious of 
them.^ This consciousness is followed 
by volition, and a voluntary man- 

♦ See Art. on the Nervous System by Re- 
mak in the En«ycl. Worterbuch der Med. 
Wissensch., vol. xxv., p. 17G. Berlin, 1841. 



date is forthwith dispatched through 
the motor fibres, to call into action 
that particular portion of the auto- 
matic centres which is necessary to 
produce the required movements. In 
man the cerebral preponderate so 
much over the spinal centres that 
volition in general controls automatic 
action. But this is not invariably 
the case, as no voluntary effort is 
suflicient to enable us to resist the 
automatic action which follows tick- 
ling of the nostril or windpipe — ^that 
is, sneezing or coughing. In ani- 
mals where the brain is little de- 
veloped, reflex action preponderates, 
and this is seen also in man where 
the brain is weakened by disease, or 
prevented by spinal injury from ex- 
ercising its controlling power. In- 
deed, in certain abnormal conditions, 
the spinal centre generates nervous 
power in such abundance that it loses 
its character of a passive instrument, 
and produces convulsive action of the 
limbs by its own spontaneous action. 
An example of this state is given in 
page 91. In its normal condition, 
however, with the exceptions already 
mentioned at the place referred to, 
it possesses no spontaneous action, bat 
is simply a generator of nervous 
power, which is dlscAiarged according 
to the nature of the stimuli which the 
nervous fibres convey to it. If the 
stimulus come from the periphery, the 
resulting movement is reflex and in- 
voluntary ; if it come from the brain, 
it is generally voluntary, though, as 
explained in page 88, not always so. 
In the healthy state, the effect of a 
peripheral stimulus is usually limited 
to the particular section of the spinal 
cord with which the afferent nerve is 
connected. Thus, if the hand be sud- 
denly pricked, the stimulus is con- 
fined to the portion of the spinal 
cord from which the nerves of the 
arms issue, and the hand is snatched 
away. But in abnormal states the 
excitement of the spinal cord is not 
thus limited, but is radiated as it 
were through the whole of the gray 
centre, giving rise to general con- 
vulsions. The limitation of the ex- 
citement is well seen in cases of the 
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irritation of particular Derves, such 
as those of the throat or nostril; 
when a stimulus produces vomiting 
or sneezing. 

It has been objected to the theory of 
the continuity of fibres from the brain 
to the periphery, and vice versa, that, 
were it true, the spinal cord in the 
region of the neck, would be much 
thicker than it really is, as the com- 
bined area of the sections of all the 
nerves much surpasses the area of the 
section of the cord at its superior part. 
Kolliker, however, has met this objec- 
tion by shewing that the fibres of the 
nerves when they enter the cord be- 
come much thinner, and he has made 
some very elaborate calculations to 
prove that the area of the cord is amply 
sufficient to permit the continuity of 
the attenuated fibres.* 

But our more immediate object at 
present, is to investigate the nature of 
the functions of the nervous centres of 
animal life. To arrive at the know- 
ledge of these, physiologists have had 
recourse to various methods of investi- 
gation ; but all of them are so beset with 
difficulties, that the conclusions arrived 
at by different investigators are fre- 
quently in total opposition to each 
other. This is especially the case in 
matters of detail, though, in so far as 
the general functions of the great di- 
visions of the brain are concerned, a 
certain degree of harmony prevails. 

The first means of ascertaining the 
functions of the various parts of the 
brain, is the study of their compara- 
tive development in man and the lower 
animals. We have seen above that the 

• Mikroskopische Anatomie, vol. ii.* p. 
435. It is a matter of little practical Import- 
ance whether we adopt the theory of the 
continuitj of the nervous fibres from the 
periphery to the brain, or believe, with 
Volkmann, that the nerves terminate in the 
spinal cord, but are connected with the 
brain by means of spinal ^bres, one of 
which may suffice to convey the stimulus 
brought from the surfiice by several nerve 
fibres. In this way he explains the compa- 
ratively small size of the spinal cord in the 
region of the neck. See his article on 
Nervenphysiologie in Wagner's Handwor- 
terbuch, vol. ii. 



cerebral hemispheres may be consider- 
ed as in a manner adjuncts to the rest 
of the nervous system, since their 
absence does not directly interfere with 
the nutrition and development of the 
organism. Indeed, as we descend in 
the scale of creation, we at last reach 
animals where their almost total ab- 
sence is the normal condition. This 
may be said to be the case in fishes, 
where the brain may be described as 
almost entirely consisting of central 
ganglia for the principal nerves, and 
thus constituting an automatic instru- 
ment. In other animals, again, higher 
in the scale, the brain seems to be ar- 
rested at some particular stage which 
the human brain passes through in the 
course of its development. The cere- 
brum IB still present, but of very small 
size; and the convolutions by which 
the superficies of the cellular matter 
is elsewhere increased, do not appear 
at all. As a general rule, along 
with this arrest of development the 
mental faculties are found correspond- 
ingly circumscribed, and below the 
birds we do not recognise any intel- 
lectual manifestations bearing affinity 
to those of the human mind. In birds, 
however, we still observe the manifes- 
tations of affections and passions ana- 
logous to those of man, together with 
a certain amount of intellectual capa- 
city. These mental manifestations in- 
crease in the mammalia. "It is in 
them,'' says Professor Owen, " that the 
progressive expansion of the brain is 
greatest, and the final predominance 
of reason over instinct is achieved. In 
this class, sensation is the chief charac- 
teristic rather than muscular energy 
or irritability; the instincts become 
more varied, they are also less mechani- 
cal and more educable. In Mammalia 
we first find the cerebral hemispheres 
acquiring an additional extent of the 
gray and vascular surface by con- 
volutions, which increase in number 
and depth as the species approximate 
man."^ From such facts we infer the 
connection of the hemispheric lobes 
with mental manifestations ; although 

* Lectures on the Comparative Anatomy 
of the Vertebrate Animals, vol. i., p. 19. 
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mre fiur Cram yield- 
iag niMMMnilnhlr evidoHe, thai ccrtBin 
pafts tH the bnin are in «11 anhmrig 
mviBriably connected wkh thp ■■wifiM 
tetiaBof €crteiBfiM»liie8. Weoawwt 
as yet mutmtam thai, tfaronglKMit the 
aniaud kin ykwn, in the ah wiict i of aacfa 
and anch a part of the brain, tooh and 
soefa a fiicaltj must be wanting. On 
the eontnuy, our present knowledge 
secau rather to indicate that Katnre 
may, and often does, in annnalsaf dif- 
ferent qpeeiesy attain the same ends by 
the ase«f different mesas. Innoatfaer 
way can we explain the occasional 
eadstcnoe ei owtain fnnctians in the 
lower aiiiMMifaj in which that portion of 
the brain with whicfa they seem in 
to be connected, is not developed. 



^le Heomd a s e a ns of determining 
the fnnctions of the biain is the BMking 
of «xperimaits on liviog nnjawls Bat 
here great diacrimination is neoessary 
to aToiui mifllialring the reaults caosed 
by the gNMSial shock to the system, 
for those specially doe to eome par- 
tiouhir leskm of the nervoos centre. 
It ie in a^reat measure owing to tiiia 
soiuee of croc, that different expert- 
menteis hare arrived at anch taantra- 
dictory oaadosions. 

In the phenomena wl»efaaooompaay 
disease, we haTe.a third aouroe c^ in- 
formation regarding the naes of the 
nervous systoa ; bwt one also ox- 
tremety liable to saioBosoeptsan, ibtst, 
from thediffienl^ of decidhig that the 
disease is «tridtly limited to «srtain 
portions <ff the nervons^ahstanee, and, 
secondly, fmm Hbe fiKt. that the brain, 
like the <gMSsaad ears, is doi]Ue,>80 
thatitae iieidthy actk>B ^f one hemi- 
sphefieaMiyamoeal the effiedsof disease 
in thO'Otfaer. 

•Farther, we hawe in chlorofonmaBd 
otiKr .aneesthelic agents *a means of 
analysing thaactioBottheimTiaas great 
divisions Hf itkft neryous system: *for 
with llwir «id Itis possible toaaspcad 
the action of oertain porttoiis, while 
ethers reaMin nnaffected. 

•Finally, by eemparing Hm siae ad 
external form of the cranium (as pretty 
accurately indicative of the size and 
^rm of the inclosed brain) with the 



ital maniCestations^ we asoertain 
srtain cerebml parts are osa- 
with certain «notiaBal and in- 
tellectnal faculties. 

It is more than probahie that im- 
proved methods of preparing Ihe ner- 
voos a ab s tsn ce for mierosei^ic inves- 
tigation, will bring great additions to 
onr knowledge. ^ the mean tioM, the 
reaean^es of Kdllifcer and otter in- 
vestigators are gndnally prepariBg 
the 'way. 

From the kncnrledge farninhwl by 
these varions somnoes, pbyiiolagists are 
new nmversally nf opinion that Ihe 
cerdbmm, «r hemispheric lobeaof the 
brain, oonstitatBS or ineludeslhe organ 
of the intdleetoal mid -moral -^Kiwen. 
It is the aeat of coosBionsnese, voli- 
tion, and ensolian, and when 'It is 
removed the body sinks into a mere 
machine, which acts in obedience to 
the mherent iiHroes of the naitomatic 
bsain, or responds to physical stimuli 
according to the laws of rettexnetiSD. 
In the lower animals, far instance, when 
deprived of the hemispberie lobes, the 
movements are poreiy antsDmitic, al- 
tfaoBgh stiU evidently adapted to the 
attainment cf a pnrpeoe. Ifisooa- 
Oflption OP this head, hiw ladnced assay 
physiotogists to-helievethatcoDBCxOBS- 
■ess is not oimfined to -the -oerehnBD, 
bnt is a general attrlhote «f tfaswhdc 
oerebrcHspinal axis, ifinab.tt is cksr 
that the aoephalic in&utvhieh tehee 
the breast, does so pvrely as ma ante- 
maton, niui not from < oBnaeioMsmBB.* 
in a forsMT chapter (p. 91), we hai 
oooasion to mention theexperimant af 
Flonreas, in which a pigeon, . 
beingdeprived of the.«erdl>rum, 
tinued to live for several months. 
But the animil was a asfre living 
aatm m Uen . it swaOowod when grain 
was pat into its montii, ran when it ;; 
was pushed, and flaw when it was '' 
thrown into the air; but when left i 
alone remained passive^s if aoak ina j 
profiaund aUep. (Share .xeamiaed the || 
certhd inm, tiw oephalic gwg]i% the • 
■Mdnlla obhmgata, and ike spinal Jj 
cord; oonseqmentlythe v^h^appan- i, 
tns of sensation and motion : but the , 

• See Dr Marshall HaU. («€.«& 
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organ tliroiigh whieh Moumtian beooous 
perctption, and : through whieh Talun- 
tary power b ejsercued, lud been 
reaHyvdd. We ere teld by Flottrens 
tbct 'flie eninnl wee not airare of 
obtteolee ia its way, bat flew or ran 
agaiMt Diem. TfaiS) howeTer, mif^ht 
have been otiierwiie ; ibr (as fig. ^ 
iilnstrates), althovgb the kemis^eres 
of Ihe bnin be removed, the anaraal 
will, nevertiMless, retain -the eye which 
xeoeives the light, and the oefdudic 
gan^ia where its stimulw becomes 
eoDTerted into sight. Theoretioally, 
thereibre, the Animal Dugfat to have 
bad the sensation of light, though 
cleBtttete of the coDBoioasnefls of sight ; 
and tke abaenoe of that sens at i on was 
probably doe to the derangement of 
theifbnctioBs of the eephalic gBnglia 
by the ehoiSk of the opcvaition. In 
analogous expenjosents by other in- 
vestigators, there is «Bi|»le evidence 
that (Sight was not -destroyed. For i»- 
Btaaoe, « fimg, whieh Volkmann had 
deprir^ed #f the cerebral lobes, when 
plaoed in en earthenware vessel sprang 
townds ttie tight, and not forwards 
against the waUs of the vessel, which 
would hvre been its nataral action 
bad it not ii^t the sensatien of iigfat.^ 
Aeeordinig to Lcnget, the pi^U of 
tbe sffs of '« pigeon which has been 
dtpiiived of the cerebral lobes, oon- 
bmts^en titt i^proa^ 4»f a light, and 
tbe head tvnis meehanieaUy to foUow 
it. When a idstol is fired near the 
bird, it opens its ey«8 and stretefaes ife 
neck, bat agiiin sotisides immediately 
into >ifc»«tiadbBr. 

ia theso examples, we have anteaoatic 
nbtion spiifiging flrom tihe inborn 
«fti0ii ^ a nertiQ«BB centre, or <caiised 
by Ihe hnpres^km produced by ex^ 
temal ethnult The frog ieaping up- 
wards, and the pigeon Allowing with 
its head the movements of the light, 
aeted wlliioitt'eOKSoioaBnese or vdUtion, 
bat in obedience to the dictates of the 
MUMUAlic bmin. We mm ^explain the 
laovementB of Tee^ration in no way 
more teti^et^n'Hy than by supposiqg 
them to originate in the inborn power 

* Wagners Hsndwerterbttcfa der Ptaysio- 
logie, vol. I, p. 680. 



of the medulla. obhmgata; and wa may 
analogically suppaae the antnaMitic 
motions of animals whtefa Imve been 
deprivedof the eerebral lobes, to ^ring 
in like manner firom thA direct acUon 
«f those parts of the aarvona centre, 
which for simplicity we have elassed 
togtihm under the genraal temn of 
the antOBM,tic brain. Or, to a certain 
extent, they may be explained as the 
result of reflex laetion. For instanee, 
the stimnlus of light, whan ooaveyed 
to the cephalic ganglia, produees a 
change which is reflected aa motor 
power on tire motilerons nerves, and 
thus prodvoes certain automatic move- 
ments. A case illustrative of this Ibct 
is given below. 

But all parts of theautoosaticbrain 
are not of equal importance. l?be 
eeplialicgangiiaand medulla oblongata 
are much more complex in <stmcture, 
and preside over a greater variety tif 
functions, than the apinal eord. .£3b- 
periments on animals clearly shew 
that the two former possess spontane- 
oos powers of action. An animal 
which has been deprived of the cere- 
brum and cerebellum stiU moves its 
limbs aotomatinaUy, though it is in- 
capable of voluntary motion ; and one 
which retains the medulla oblongata 
uninjured, still breathes, thoa^ the 
whole of the. rest of the iserebreNipiaal 
axis has been removed. iBut ft remains 
doubtful wftiether tbeii^inal eord pos- 
sesses the power of spontaneous action. 
TlHBr£ftct of animals runningand of birds 
flying short distances afber isadden de- 
capitation has been reported by «evcsajl 
authors ; bat VolkiaaHn, in nUmarooB 
experiments, was never able to aee 
this phenomenon. 'Phe apinal eord, 
however, undonbtcdly retains its poever 
of responding ' to stimuli, wfaathtr ap- 
plied direcsdy to its substaaee at the 
paintDf division, or indireetly to 4ihe 
extremities of the peripheiml nerves. 
The ibllawsng nxtra(A, taken ^finm the 
pages af a no»«nediBal but sosmtiflc 
writer, will shew that it is from the 
spinal cord that the muscles imme- 
diately derive their contractile stimu- 
lus, and that the mechanism of amtiaa 
is independent of the cerebrum, 

"A young alligator was decapitated 
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at the point where the neck or atlas 
articulates with the occiput. Not more 
than two ounces of blood flowed from 
the wound. The jaws of the detached 
head still snapped at anything which 
touched the tongue or lining membrane 
of the mouth.^ After the convulsions 
produced by decapitation had subsided, 
the trunk of the animal remained in a 
state of torpor resembling profound 
sleep. But when pinched or pricked 
on the sides, the creature would scratch 
the spot, sometimes with the fore, and 
sometimes with the hind-foot, accord- 
ing to the situation of the injury in- 
flicted. These movements of the limbs 
were promptly and determinately 
performed, and were always confined 
to the members on the side of the 
irritating cause. If touched^ below the 
posterior extremity on the thick por- 
tion of the tail, he would slowly and 
deliberately draw up the hind-foot, 
and scratch the part, and would use 
considerable force in pushing aside the 
offending object. These experiments 
were repeatedly performed, and always 
with the same result, "f They were 
made by Dr Le Conte ; and Sir Charles 
Lyell refers to the. New York Journal 
ofMedicinef Nov. 1845, for more ample 
details. 

Here the mechanical irritation of the 
peripheral extremities of the nerves 
produced in them a molecular change 
which was propagated to the gray 
matter of the spinal cord, and there 
reflected on the motor nerves accord- 
ing to the natural laws of action of 
the spinal nervous centre. For this 
purpose no effort of the will was 
necessary. In the unmutilated animal 
consciousness would doubtless accom- 
pany the movements, but the absence 
of consciousness does not interfere with 
their execution. There can be no will 
without consciousness ; and that neither 
the one nor the other exists in a de- 
capitated animal is proved by its re- 
maining quiescent after the first con- 
vulsive motions have subsided, so long 

* This action was due to that part of the 
spinal centre which remained in the 
cranium. 

t Lyell»« Second Visit to the United 
States, vol. i., p. 817. 



as no stimulus is applied to it.* We 
all know from our own experience that 
if the hand be suddenly pricked it is 
withdrawn by an involuhtary action, 
and that if a liquid enter the windpipe 
we have an involuntary fit of coughing. 
These involuntary actions depend on 
the gray centre of the spinal cord, and 
would equally take place were the 
brain removed, if this operation could 
be performed in man without instantly 
destroying life. They are seen every 
day in cases of apoplexy, where all 
consciousness is destroyed by disease, 
and where, accordingly, there is do 
perception of sensation. When the 
skin of the decapitated alligator was 
pricked, the same change was produced 
in the nerves of sensation as if the 
animal had been unmutilated ; and this 
change was propagated to the spinal 
cord, and there reflected, according to 
precisely the same laws which regulate 
the spinal cord of an unmutilated 
animal. But no change was recognised 
by the brain, for the simple reason 
that the brain no longer formed a part 
of the body. Consequently there was 
no consciousness of the irritation, for 
this depends on changes which must 
be propagated to the brain to cause 
perception. The surgeon's knife pro- 
duces the same changes upon the 
nerves of a person under the influence 
of chloroform, as upon the nerves of 
one who is free from its influence. 
These changes are propagated to the 
nervous centre of sensation, and are 
recognised by the automatic brain — Qf 
which fact we have evidence in the 
unconscious moaning which frequently 
accompanies the incision; but the 
anaesthetic agent has produced in the , 
cerebrum a molecular change, which, i 
for the time, alters its action and pre- ' 
vents its perceiving the pain. If the i 
use of the chloroform be pushed too j 
far, the automatic nervous centres also 

I 

* When a decapitated £rog is extended i 
on the table, it draws up its extremities and 
assumes its usual sitting postmv. But 
Valentin has shewn that this is probably a , 
purely physical result, depending on the 
greater power of the flexor muscles over the | 
extensors. The tonic action of the former { 
prevailing, draws up the limbs. I 
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are affected ; tbe tonic coQtmotioa of 
tke miucles is destroyed, the sphincten 
relax, rMjpiration coMea, and dMith 
ensues. 

For these reMOiis» then, we consider 
the spinal cord at in n great measnre 
apaumsmttrummZy and incapable of 
gponianeoia action beyond that iduch 
gives the tonic moscolar power already 
mentioned. But it is ready to act in 
obedience to atimnli reaching it firom 
the brain or from the peripheral ner- 
Tons ezpannion. 

Voir ^8 purpose, however, the i^i- 
nal oord must be in unbroken commn- 
nication with the brain and peripheral 
nerves; for when the channels by which 
atimoli reaeb it are destroyed, or al- 
tered in th«Lr molecular constittttion, 
it necessarily loses the property of re- 
sponding to them. Accordingly, in 
diseassB of the cord the operation of 
the will cannot be extended to portions 
below the seat of the injury, and hence 
tiM nmaclee supplied by such portions 
remain paralysed ; or u, on &e other 
hand, tike nerves leading from the 
periphery to the cord be cut^ no ex- 
ternal stimolus can reach it^ and con- 
ge^ently no reflex motions can be pro- 
diiosd. Thus, if the nerve which sup- 
plies the nostril be cnt^ no amount of 
iiritaUoQ will produce sneesing. When 
treating of the muscles (p. 90), we 
stated that there is reason to think 
that the apinal oord is not a single 
organ, but that it is oomposed of a 
oongeriu of nervous cmtret, each hav- 
ing its own particular ^here of in- 
fluence. Tbe experiments which sup- 
port this view have been made chiefly 
on snch of the lower animals as are 
extremely retentive of life ; but they 
may be applied analogioally to man, 
and several facts in human anatomy 
and physiology render this supposition 
extremely probable. Wherever, for 
example^ much nervous power ia re- 
quired, we find the gray matter of the 
spinal oord increased in thickness. 
^Hiia 18 particularly tiie case at the 
ori^ of tb& nerves which supply the 
npper and lower eztremitieB — an unne- 
cessary provi6i<m if the nervous power 
be Buppoaed to flow from the spinal 
cord as from a nn^U organ. Again, 



when that portion of the cord Is de- 
stroyed from which the nerves of the 
inferior extremities are dwived, pan^ 
lysis of the latter is produced, while 
the upper extremiftiee retun their 
power of motion as if the cord were 
entire; and though it be true that 
paralysis of the upper extremities^ 
produced by inj ury of that part of the 
cord from which tkeit nervea prooeedy 
extends also to the lower extremitiea, 
this happens simply because Ibe de- 
struction of tbe upper part of tbe ^i- 
nal cord renders imposnble the down- 
ward transmission of a oantractilemso- 
date. In tUs case, however, the infe*> 
rior extremities ej^ibit reflex motions 
on writation of tkeir per^keral woiieii^ 
thus clearly indicating tiie existence of 
a nervous centre below the seat of tbe 
injury. Butif the disease of the upper 
portion of the cord be limited to the 
gray centre, which is the source of the ^ 
spinal nervous power, so that the co»- 
dieting function of the columns of 
white matter remains unimpaired, a 
voluntary stimolus may still be trans- 
mitted from the brain to the inferior 
and healthy portion of the cord, giving 
rise to the rare phenomenon of para- 
lysis of the upper extremities, with 
perfect use of the loww. A case of 
this kind is quoted by Dr Aberorombie 
from OUivier.^ In reptiles, which are 
very retenii veofMf e, the amputated tail 
writhes and twists whMi it is irritated, 
the muscles deriving their contractile 
stimulus from the portion of spinal 
oord contained in the tail. Tlds is 
readily proved by destroying the spml 
cord, for then all power of motion on 
irritation is lost. In insects, analogous 
phenomena are exhibited even in a 
more surfHising degree : '^Thejawaof 
the separated head of the mantis bite 
forcibly the stick which is held to them. 
The formidably armed prehensile legs 
in like manner wound the finger that 
touches them, when tbe segment of 
the body supporting them is sq>ara- 
ted from the head sod the rest of the 

• BaUioloi^al and Practical Researches 
on Diseases of the Brain and Spinal Ck>rd» 
p. 848. Sdin. 1838. 

Q 
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trunk. And if the decapitation or am- 
putation of the pro-thorax be neatly 
performed on the living insect, while 
in its natural and ordinary position, 
perched by the middle and hinder legs 
upon a twig, the rest of the trunk does 
not fall to the ground, but is main- 
tained for a certain period in that 
posture, which it even recovers by ac- 
tion of the wings, when the balance is 
slightly and purposely disturbed."^ 

In the cephalic ganglia are the ulti- 
mate terminations of the sensory and 
motory nerves, which accordingly do 
not pass into the hemispheric lobes, 
but merely present an instrument on 
which the cerebrum may impress its 
mandates, and from which it may re- 
ceive a knowledge of the sensations 
produced in the different automatic 
centres. 

In the opinion of many physio- 
logists, the Cerebellum is the organ 
through which we exercise volun- 
tary control over the muscles. Its 
removal does not altogether destroy 
motion ; but the animal seems incapa^ 
ble of directing its body by the will. 
Thus, when the cerebellum is removed, 
but the rest of the nervous centres are 
left, the animal recognises and endea- 
vours to avoid any threatening danger, 
but it can no longer command the use 
of its limbs, and strives in vain to 
move. Nightmare seems to present 
a somewhat analogous condition. In 
this state there is a strong but fruitless 
struggle to change the position or to 
escape from supposed danger ; and the 
Inability to move is probably due to sus- 
pension of the action of the cerebellum 
by sleep. It has before been pointed 
out that, in willing any particular move- 
ment, we have no consciousness of the 
way in which the particular muscles 
are called into action ; but simply will 
the motion and it takes place. (See 
p. 90.) Kblliker conjectures that it is 
the function of the cerebellum to direct 
the motor influence upon particular 
nervous fibres, so as to produce the 
required movements. According to 

• Owen's Lectures on the Inrertebrate 
Animals, p. 107. 



this theory, the cerebellum is not 
the source of voluntary motor power, 
which, as we have already seen, origi- 
nates in the gpray matter of the varioofl 
portions of the automatic brain, bat 
simply the director of voluntary motor 
power. The cerebrum informs it what 
motion is to be performed, and the 
cerebellum selects the proper fibres 
along which to despatch the mandate 
to the gray matter of the cord. 

The fibres of the automatic^ brain 
do not pass into the cerebellum, which, 
like the cerebrum, may be cut with- 
out producing either motion or pain, 
while the slightest irritation of the 
fibres of the medulla oblongata is fol- 
lowed either by convulsions or the 
acutest agony, according as the motor 
or sensitive fibres are injured. Both 
the cerebrum and cerebellum are parts 
superimposed upon the automatic brain 
— they are the directors of the me- 
chanism. 

When the cerebellum is injured, the 
power of locomotion is, at least in 
many cases, injured likewise; bat 
paralysis must not on this account 
be considered as necessarily imply- 
ing disease of the cerebellum. The 
causes of paralysis are manifold, 
and great judgment on the part of the 
practitioner is frequently necessary to 
discriminate between them. It may 
arise, in the first place, from local dis- 
ease of the nerves, impeding the trans- 
mission of the contractile stimulus from 
the spinal cord to the muscles. Se- 
condly, it may be due to disease of the 
spinal cord itself, which refuses to act 
in obedience to the mandate of the will. 
Thirdly, it may be caused by disease 
of the cerebellum, whereby the power 
of stimulating the spinal cord to action 
is lost. Fourthly, the complicated 
structure of the cephcUie ganglia may 
be injured, whereby the connection 
between the seat of volition and the 
automatic brain may be destroyed, 
or the communication between the 
cerebrum and cerebellum broken 
down, so that the command of the 
former is no longer conveyed to the 
latter. And, lastly, the cerebrum itself 
may be diseased, and therefore no vo- 
luntary mandate be generated. 
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Vlieiionehalf of thecerebeUam ia re- 
moved, the uiimal i» >eii9d witb u un- 
coDtrolMile impulie to revolve an ita 
>iu, taming Kmetuaeaaiity times inn 
minute ; and thla motion occauoakU; 
contmnesford&ya. ItseemalobecHiiwd 
bj tlie preponderating stimulua which 
tbe miuclea of one aide of* the bod^f 
derive from the half of the cerebellum 
which ia left : wben the remaining 
half ia removed the aUmnliu is equal- 
ieed, and the revolving motion ceoaea. 
Another phenomeDon ia observed when 
the eommonication of one of the hemi. 
■pherea of the cerebrum with the cere- 
beUom is cut. Here the aofmal, instead 
cf revtdvicg on Its uis, mni round 
end lonnd in a circle like a horse 

. Fig. 24. 




on amphichaatre, probably becaase un- 
equal omODnta of stimulus are reci ' ' 
by the cerebellum from the two halvea 
of the cerebrum. 

la the accompanying, diagram (fig. 
24) we have endeavoured to give a 
general. Chough Decessarily very im- 
perfect idea, of the counectiori of the 
variouB nervoua centres, and of the 
coarse of the fibres from the periphery 
to the brain, and from the brain to the 
periphery. Indaingso wehaveavoided 
all attempt to shew the mutual commu- 
nicatiOD of the two sides of the nervous 
ayatem in the cephalic ganglia, me- 
dulla oblongata, and spinal cord, as 
it would be quite impossible to give 
any just idea of it* 
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E, E, The nerrn of the spedal lenaes 
loeedinp to the cephalic ganglia. 
?t Fi TheaplnA] cord, each half shewing 
lotor fibre pFDceeding to the peripberj, 
I a aenadve fibre proctredlng Co the brain. 
J, G, Two BpiiiHl nerrefi, each containing 

It is proper 



) observe thnt the pre- 
vHiunt upmiun respecting the connec- 
tioo of the cerebellum witb voluntary 
motor power rests, in a great measure, 
upon eiperimenta performed on living 
• Od this head, 
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SBfniab. Bata8tlMMmiift«fMMfl8il7 
be attended bjike lesion ef otbcrstne- 
tiires, capable, po68lUj,of givhig riM 
to the phenomena from wMeh the ia- 
ftrence k draiwn, we camiot, ki the 
present state of our knowledge, impli- 
citly rely npon the reealts so obtained* 
To a certain extent the theory Is 
supported by obeerrfttions made in 
diMse ; bat nei^e^ can we regard tills 
source of information as by any means 
conchuiTe, since cases of oerebdlar 
disease occasionally occur, vBaeoom- 
panied by impatnnent of the motor 
fyinctions. Finally, the obeerrations ef 
comparatiTe anatomists, though likfr* 
wise tending to give Ifae theory sup- 
port, cannot be received as decnsive 
evidenee oonccmii;^ the funetions of 
the oarebeUom in vmb.* 

But whatsirer iMy be uHlmateiy 
esUblished in Regard to tMs matter, 
it appears certain that at least a por- 
tion of the cerebeUum is the organ of 
the sexual propensity. Kumerous ob- 
serratioBS in mwi asd the wammslia 
hsive pbMod iUa AMiethw beyond all 
naaoaaUe d»ubt; b«t the ^u— tian, 
what parts of the cerebellum ai%<ip- 
propriated to it» or in what manner 
the motor and amative functions may 
be eiq^posed to oo-axiat in the whole 
er g aa as modj ^ patie ns of eae fanda* 
mental power, remains to ha solved by 
Ihtureinvestfgaters. For iiri bwatien 
mi the latter fimctloii, we refer to the 
volumes mentioned Viow.t 

We shall now endeavour to make a 
p mctleal ai^eation of tUs i«pid sur- 
vey of the net^ous ajstem, us a guide 

• gomg hrt e iw U ny ftcts in regerdto the 
oerebeUtt of fldiet wiU he found in Owen^ 
Lectures en the Tertebrate Animals, toI. L 
p. 188. 

t On the FnUettons <rf tiie Cerebenvm, 
bj1h«6eIl,TiBoat»aiidllroeaMie. Traee- 
lated ft*em the VIrweli ^ Oeoege Oembe^ 
Bdlabmgb, 1M8. 

Obeervatione on Ueatal Denagement, 
hj Andrew CMnbe, ]M>n PPw 161 end 248. 
Bdhiburgh, 1881. 

fhe Brain and iti Hiysiologj : a Critical 
ZHaqiikiliett on the Methods of detemhdnf 
the RelatiooB rahsisting between the StniNs 
tnre and FnaetioRB of ttM Sneephaloa. By 
Daniel Noble. Pp. 18^146. London, 1846. 



to the-OK pl — t hm of tile n awsm a phe- 
nemau a prissatsd by the human lund. 
The reader b probably cenvinced by 
what has been uaid, thmt the biaia 
cannot be truly iu(|a>ded ao a single 
organ, but is eesapoMtfof various parts, 
9mA exerdsing ita own iadependeDt 
Amotion. TbM, wu hsive eean that 
the preasnss of the ueiubnma is aot 
necessary tmt the ppoduetion of tin 
sensation «f light, although it is re* 
yifawt to pfdme r lusiwiia iia aighiL The 
ftog lei^ upw'Biis, guidiad by the 
JmptUBsiBn pMdueeit on lis esphslic 
gai^lia, but H haA ■evartfaekm no 
eopscJDusnsM of seeing. In somnaai- 
bulism an aj^roaehto nnjaaflarinraiti- 
tion ia^boervad. The eereiballnm sad 
automatic brain are awake, while the 
cerebrum is asleep; and the somnam- 
bulist is guided in a state of uncon- 
sciousness over the most dangeroos 
paths by the impression of the light 
upon the cephalic ganglia.* But there 
is this difibrance, that in the sleep- 

• Somnairibuliats are flpeqoattly de- 
scribed as walking with shot eyes. Shik' 
speara, in his description ctf Ladty Xadwtfa, 
hmore ttua to nature ^^ 

** O iw tfu iiai an - Sinea hia SHjaslar went 
into the field, I Imve seen her rise ftom her 
bed, throw her nightgown upon hor, unlock 
her closet, take forth paper, fbld it, write 
npon*t, read it, afterwards seal it, and again 
return to bed ; yet all this wldle in a most 
fitftaleqt. 

Doetor. A great perlurtiation in natorel 
to receive at oaee the henefit of aleep, and 
do the cffeets of watduag! In this siombeiy 
agitation, beslies her walking and other 
actual performances, what, at any time, 
hare yon heard her say? 

€fcnL That, Sir, whitii I will not report 
after her. 

I>oct. Ton may, to mo: and tis most 
meet yon should. 

6i€nl; Neither to you, nor any one ; hsr- 
ing no witness to confirm my speech. 

Alter La^ JfiMftett, with « tasper. 

Lo you, here she comes ! This is her rery 
guise ; and, upon my lifo, fost asleep. Ob> 
serro her : stand close. 

J>oci. How came she by that light! 

GtmU Why, it stood by her. She htf 
light by her coatinnally; 'tis her com- 
mand. 

I>«€t. Too see, her eyes are open. 

Gtm$, Ay, but their sense Is shut** 

M<ub€tK Act Th Scene 1. 
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wkUmt tiM mental bndn it ia ganeral 
partiaHy 9mak% and it i» the attHMiliiB 
derived firom the waking portion wiuoli 
rrasas the oembellam and the auto* 
■atie brain to actioB, Heneetfaeeon- 
nambttllat frequently hai in view the 
attainment of eome objeet with wiiich 
in the normal waking etata hia thoogfata 
have been much occupied. Still there 
li no oonaoioae tight, proper] jaocalled ; 
for it ia only when he ia vooaed that 
he haoomea aware of the preaence of 
aorrouiding objeota, and reoognlaea, it 
may he, the danger of hia poaition. 
The day^ivamer, again, ia allied to 
tiw aomnamboUat. When the mind ia 
intanaely oceapied, the aenaea watch 
over the aafety of the individual, al- 
moit, it may be aaid, without hia oon- 
Mioiiinem. The eye deteota obrtadea 
ia hia path, the ear reoogaiaea aouada 
behind him, and amkea him unoon- 
Boiottaly taim aaide ; and after a certain 
time he ia rouaod up by finding him- 
ielf at hia deatination, but cannot tell 
hew he haa reached it. It ia worthy 
of ramark that the cerebrum may afber* 
wardaraeogniie impreaaiona, of which, 
at the monMnt of their prodiieUon, it 
SMaed unconaoioua. The phyaical eye 
of a peraon abaorbed in thought, for 
iostaaoe, may aee an object of wliich, 
at the time, there ia no mental percep- 
tion, bat of having aeea which he 
heeomea oonaeioua as aoon ee the train 
of thoaght haa paaaed away. 

A eorioaa case, mentioned by Dr 
Cowan of Beading, afibrda a good 
Uluatration of eome of the preceding 
doctrinea,aHMl exenqpUfiea, in particu- 
lar, the action of light and aound aa Hie 
oauae of reflex aotion. In a letter ad- 
dreaaed to Dr Lajwoek, he aaya : ^ I am 
■ew attaoding a Lady who eviacea the 
reflex Tiaaal aad auditory phenomena 
very atrUtingly . The ahadow of a bird 
oroaaittg the window, though the blind 
tad bed-curtaina are doaed, the die- 
placement of tiM smaUegt portion of 
the wiok of a candle, the slightest 
changea in the firelight^ induce a aud- 
den jerking of tiie apiaal muadea, 
extending to the arms and lega when 
violent, and thie without the alighteat 
mental emotion of any kind, beyond a 



ecwacioQaieaa of the BMv«ment. At 
times the vocal organa are impUoated, 
and a alight cry, quite involuntary, 
takea place. At theee perioda ahe ie 
equally ausoeptible of eU noiaMj eape- 
cially the least expected aad leaat 
familiar. Movementa in the aext 
house, inaudible to othera, the allghteet 
rattle in the lock of the door^ tearing 
a marael of paper, and a thousand 
little -aaureea of aound not to be cata- 
logued, iadaoe similar reaulta to visual 
impresaiana Tactile aenaihilityiaalao 
great at theee perioda, though not to 
aa equal extent Theae peculiarities 
rapidly very, and at times the is quite 
able to bear any amount of light or 
ttoiae. Her mental powers are good-, 
and she can exert oonaiderable power 

over herself. The senaorial 

impression, and the motiop consequent 
upon it, appear irrttpectiv« of any 
painful sensation or mental emotion, 
and are only notioed by the patient in 
ooasequeaoe of the resulting move- 
ment. I have very closely questioned 
and obaarved on these points, and have 
no doubt that under certain states of 
health, the slightest conceivable influ- 
ences affecting either the eye or ear, 
under the ciroumstanott I have da- 
tcribed, do induce, apart from all 
pain ar mental intervention^ sudden 
contraction of the spinal maaelet, 
in a perfbctly similar manner to 
die contraction following the ap- 
plication of a stimuluf to a paralysed 
limb."* 

We ha«;e likened the automatic brain 
to an instrument whidi aistt in obedi- 
ence to atimuli derived from yartoua 
sourcea. Theae stimuli vary ia nature 
aeoording to tiie UMdecular atruature of 
the nervous filaments which condiiot 
them. If, Ibr example, we pinch a 
narve of common sensation, certain re- 
flex movements are produced, because 
WB have applied to the nerve a etimu* 
las which it is capable of transmitting. 
But if, on the other band, we irritate 
the nervoua substance of the oerebrttm) 
no muscular aetion-entnea^ becaute the 
cerebral filaments are <»natmfitod to 

• Lancet, 1845, vol. 11., p. 864. 
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convey only the stimulus which results 
from cerebral or mental action. This 
mental stimulus varies with the part of 
the cerebrum which is in action, and 
according to the degree of the cerebral 
excitement. 

The cerebrum accordingly is com- 
posed of a variety of distinct parts, 
each having its own appropriate func- 
tion, and generating a nervous power 
peculiar to itself. In its anterior re- 
gion are the organs of the intellectual 
faculties, and in the superior region 
those of the moral feelings ; and it is as 
impossible for one portion of the cere- 
brum to undertake the office of another 
portion, as it is for the cerebellum to 
perform the functions of the cerebrum, 
or for the cerebrum to perform those 
of the medulla oblongata. 

The fact has already been noticed, 
that a ludicrous idea may prove so 
strong a stimulus as to overcome the 
counteracting stimulus of the will; 
and the same remark is applicable to 
the action of many emotional stimuli. 
Thus, in anger the voice becomes tre- 
mulous and husky, and we strive in 
vain to assume a calm unmoved tone. 
In cases of danger, the play of the 
muscles of the countenance betrays 
our mental feelings, notwithstanding 
our utmost e£forts to appear uncon- 
cerned. Joy shortens the face and 
grief lengthens it, according to the 
stimulus transmitted from the cerebrum 
to the automatic brain ; and the laugh- 
ter and the sobbing which accompany 
these two mental conditions are as de- 
cidedly reflex movements as is the 
scratching of the side of the decapi- 
tated alligator on mechanical irrita- 
tion of its skin. To a certain extent, 
reflex movements having their origin 
either in physical or mental stimuli 
are under the control of volition. We 
may, for example, by an effort of the 
will, check the natural or reflex im- 
pulse to dose the eye on the approach 
of a foreign body ; and in like manner 
we may prevent the appearance on our 
countenance of the reflex results of joy 
or fear. But we can do so only by the 
substitution of a stronger mental stimu- 
lus; that is, by causing the will to 
prevail over the emotion. 



The consideratlqn of this subject 
naturally leads us to endeavour to 
elucidate the phenomena of volition 
and self-controL In a normally con- 
stituted brain, the power of acting 
according to the choice of the will may ' 
be termed the result of such a har- 
monious action of the component parts 
of the cerebrum, that no individual 
part shall acquire excessive energy. 
When this harmony is disturbed by 
the over-action of some one part of the 
cerebrum, the will may lose its ascen- 
dency, and an involuntary action may 
ensue. For instance, in tibe case of the 
ludicrous idea, already repeatedly re- 
ferred to, the power of the will to 
control our laughter may be more than 
neutralised by the powerful stimnlns 
which has been applied to that part of 
the cerebrum which is connected with 
the feeling of the ludicrous ; till the 
will is reinforced by the opposite action 
of some other part of tiie cerebrum, 
manifested by such feelings as the fear 
of giving offence, the dread of punish- 
ment, a sudden fright, &c. The laugh- 
ter is then checked in a moment, simply 
because the new cerebral action en- 
ables the will to prevail. In the case 
of any intense impulse, we are hurried 
on to action by a cerebral stimulus 
which may result in a voluntary act, 
but which does so only while we can 
restrain the mental action by the aid 
of other portions of the cerebrum. 
Thus, one choleric man may be carried 
away by overpowering passion to 
commit somia deed of violence ; while 
another, equally choleric, may be re- 
strained by the foresight cmdfear of ihi 
consequences — ^that is, by states of mind 
implying a counteracting cerebral 
action. This difference of behaviour is 
the result of the greater development 
or activity of the organs of the reason- 
ing faculties, and of Cautiousneas, in 
the one than in the other; and tiius 
the one is more capable than the other 
of " doing what he would." 

The direction which the will takes 
is greatly dependent on the predomi- 
nance and cultivation of certain of the 
cerebral organs. The original confor- 
mation of a man's brain and the educa- 
tion which he has received cause him 
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to adopt certain views, and to be 
mainly actuated by certain desires and 
inclinations ; while a different sort of 
education or a differently constituted 
brain causes another man to adopt en- 
tirely opposite views, and to follow 
opposite inclinations. Neither of these 
men can at will change his views or 
desires, but both may nevertheless be 
iiidaced by some counter influence to 
act in direct antagonism to them. It 
may be against a man's convictions of 
daty to fight a duel, and yet he may be 
led to do so by pride, or by the fear of 
being considered a coward. Here one 
cerebral action prevails over another ; 
bat in cases where the two actions are 
nearly of equal power the individual 
remains in a state of indecision, now 
leaning to this side and now to that, and 
is probably at last determined in his 
choice by a new cerebral organ being 
roused to action. On the other hand, 
where all parts of the cerebrum act in 
concert, and especially when their ac- 
tion is highly excited, the will ac- 
quires an energy and decision which 
imparts a stimulus of the most power- 
ful kind to the automatic system, and 
which shews itself in the quick and 
ready action of the muscles. 

Daring the waking state the cere- 
bral nervous power exerts a constant 
influence on the automatic system, 
which acta in obedience to the stimu- 
lus thus received. Consequently the 
prevailing cerebral action is exhibited 
in the mannejr and deportment of the 
individual. Beauty of expression is 
thus the involuntary representative of 
a beautiful mind, while a malignant 
expression proclaims the malevolent 
passions which habitually hold sway 
within. In the same way, whenever 
any particular portion of the cerebrum 
is roused to action, we find it for the 
moment give law, as it were, to the 
automatic system. It is thus that 
those natural expressions originate, 
which are the same among every people, 
and in every dime. The pathognomy 
or natural language of pride, of anger, 
of fear, of affection, of determina- 
tion, of vanity, is everywhere and at 
all times alike, and its meaning is uni« 
versally understood. The body thus 



automatically expresses the operations 
of the mind, and laughter and weep- 
ing are as certainly associated with a 
mental stimulus applied to the spinal 
centres, as coughing is with a physical 
stimulus applied to the peripheral ex- 
tremities of the nerves, and by them 
conveyed to the same spinal centres. 

When a part of the brain becomes 
excited from duecuey or Kahitual over^ 
exertion^ the controlling power of the 
will is greatly diminished or alto- 
gether lost, and a man may then cease 
to be a responsible being. He who 
commits murder or theft under the 
stimulus of morbid cerebral excite- 
ment, cannot be accounted morally 
guilty. His subjection to the irresis- 
tible morbid stimulus is not more cul- 
pable than his inability to resist the 
cough occasioned by water getting 
into his wind-pipe.^ But a man is 
culpable if, knowing his besetting sin, 
he does not try in time to combat it. 
This may be done by change of cir- 
cumstances, by the removal of exciting 
causes, by carefully restraining, as 
much as possible, the action of the ex- 
cited organ ; and, %ally, by diligently 
cultivating those parts of the brain 
which either exercise an opposing 
action, or, by withdrawing the nervous 
energy from the excited organ, tend 
to allay its vivacity. Much may be 
done in youth to remedy a naturally 
defective character, by giving, as it 
were, good habits to tlM brain, and en- 
abling it to resist the approaches of 
disease or crime; and we daily see 
how much may be accomplished, even 
in mature years, by judicious dis- 
cipline in lunatic-asylums and pri- 

* This view may be startling to some 
readers, but is fiEunUiar to all who are 
practically acquainted with the insane. 
For elncidatkmB of it, see Phrenological 
Journal, zy. 68 ; xvL 184, S86 ; xvii. 82 ; 
xTuL 875 ; xix. 237, 249 ; xz. 168 : also 
Gall on the Functions of the Brain, voLiv. 
pp. 89, 221 ; the works of Pinel, Sporzhelm, 
Pricbardt Conolly, Browne, and Thumam, 
on Insanity; Rush on the Influence of 
Physical Causes upon the Moral Faculty ; 
Sampson on Criminal Juiisprndenoe oon- 
•idered in Belat&on to Mental Organisa- 
tion; and the Author's Obsenrations on 
Mental Derangement, p. 257. 
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ions ill restoring a healthj moitel 
condltioii.* 

Such being the •etion of tiie c^re* 
hnm. on the raedianism of tike body, 
it is bnt natural to expect that when 
from original melformation, from dis- 
ease, or ^m the contact of poison- 
ous substances coUTsyed to it in the 
blood, its action is destroyed, its re- 
flex action on the muscular system 
win be destroyed likewise. Accor- 
dingly we find that in cretinism, in 
apoplexy, and in cases of narcotic 
poisoning, all play of the countenance 
— ^all expression — is lost ; because the 
adequate cerebral stimulus is no longer 
transmitted to the automatic system. 
To a less extent, the same effect is seen 
in ordinary sleep. In such cases man 
approaches to the condition of the 
lower animals; his cerebrum is, in 
effect, diminished or removed, and, as a 
consequence, the reflex movements de- 
pendent on irritation of the peripheral 
extremities of the nerves, acquire in- 
creased scope from being no longer 
under the control of cerebral action. 
For this reason such reflex movements 
are more decided during sleep than 
in the waking state, and are much 
stronger in decapitated than in un- 
mutilated animals. In children, too, 
convulsions, or irregular reflex move- 
ments from the irritation of worms, 
&e., are much more frequent than in 
adult age, because the cerebrum is less 
perfectiy constituted in childhood, and 
consolidates only by slow degrees. 

We have already seen that tiie 
cerebrum has prop<nlionally a much 
greater development and influence in 
man than in the lower animals. Con- 
sequentiy the latter are much more 
automatic in their movements, and 
much lees under the guidance of the 
cerebrum. Indeed when we descend 
svfficientiy low in the scale, the oere* 
brum disappeodrs entirely, and tiie ani. 
mal tiiea becomes a mere automaton, 
whi<A acts in obedience to tiie innate 
powers of its nervous system without 



• Swa mtto w«rk eatttied « On Umb^ 
Bowtr onr himself to prevent «r control 
lumaitj. BjilieKor. Jokn Barlow, IL A.** 
London, 1848. 



any choice or will in the matter. The 
ehick, when it diipe its shdl, and im- 
mediately runs to pick up its food, 
seems to act automatically; but the 
chick has still a cerebrum, and is, 
therefore, not so much an auto- 
maton as the bee, which, witiiout 
manifesting any symptoms of intelli- 
gence, everywhere forms its eomb ^d 
collects its honey according to the 
same undev];iting laws. But in man, 
who acts in obedience to the dictates 
of the cerebrum, the muscular actions 
of adaptation are more the result of 
practice than of originally implanted 
power. Even walking must be so 
acquired, and we see, in the act of 
writing, a ikmiliar proof that much 
practice and study are necessary to 
enable the cerebrum, through the in- 
strumentality of the cerebellum, to 
communicate to the automatic nervous 
centre the precise amount of stimulus 
required. By long practice the auto- 
matic centre acquire so great a focl- 
lity in "performing the b^ests of tbe 
cerebrum, that we almost cease to trace 
in them the action of the will. For 
instance, when we are engrossed by 
thought, our fingers, almost uncon- 
sciously to us, trace the letters with 
the pen. Sudi habitual movements, 
from the constant and unvarying way 
in which they are performed, might 
almost be termed the acquired auto- 
matic* In man, however, no movem«it 
is beyond the cerebral influence, how- 
ever closely it may approach tiie pun 
automatic; and without the related 
cerebral stimulus certain modifiea- 
tkms of action cannot be acquired: 
thus, a man very deficient in musical 
aMlity, cannot learn to modify his 
muscular action so as to produce good 
music on tiie vi<^n or piano. Of the 
inevitable offsets of cerebral infiaenoe 
on the automatic movements we have 
evidence in the invc^untary sobbing 
of grief, which interrupts the aetion 
of the respiratory muscles; and in the 
palpitation of the heart whidi aocom- 
poiiies mental emotioii. 

In states of great excitement, eKher 
the cerebral stimulus Is enoneoosly 
communicated to the a«Ltoma4ie centre, 
or the power of oommunioating it 
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18 aHoge^er lost. In such v^.^^^ 
either inappropriate muscalar oon* 
tractions, or none at all, are prodaced. 
The moflt familiar example of this 
is the stammering or loss of speech 
which aoeompanies great mental ex* 
citement and the simultaneous ac&on 
of opposite emotions. It also occa- 
sionally happens that the automatic 
centres are in such a state of morhid 
excitement, that the slightest stimuJlvs> 
whether mental or physical* sttttoes 
to throw the hody into coftTvleiowk 
Thus, in hydrophobia, even th* stiMut- 
lus of a breath of air on thfs soHhAe, 
or the mental state produeed by the 
sight of water, is sufficient to oauae the 
most violent convulsive pivoxysms. 

We know that the mental brala ia 
capable of education; and there is 
every reason to think that this cap»- 
bility is enjoyed likewise by the auto- 
matic centres. In mq other way can 
we satisfactorily evplain the habitual 
and almost uncosseioiis performanceof 
acts which wese learned at first wUh 
much consdossefibrt. When we try to 
write with tte Wt hand, we find th»t 
the. will aloms is not sufficient to pro- 
duce our iftaal style of writing. We' 
must have an educated and praciaed 
instrument capable of carrying iato 
effect the mandates it receivea ftom 
the will ; and this power is evidently 
dependent partiy on the nerviosis and 
partly on the muscular systeoi. 1?hs 
nervous centres must be tangfct to 
select the particular nervoas ftbMs 
necessary to carry the required stissu- 
luB, and the muscles be e ducat ed to 
respond OMveotly to the stiOMilHS son- 
veyed to them. That this is reaUy a 
matter of education, appean ftom the 
difficulty which we «t first experience, 
in performing separately muscular 
contractions which are usoally asso- 
ciated ; as, for instance, when we en- 
deavour to move the ring4lnger apart 
from all the others. It ap p ea r s also 
from the difficulty whkh seme indivi- 
duals experience in directing tiie motor 
stimulos to the proper fibres in arti- 
culating, and which thus produces 
habitual stamnering. This defect is 
capable of removal when the attention 
is strongly directed towards it, and a 



powerfhl voluntary effort is made to 
pronounce slowly and deliberately. 
By an effort of the will we may dis- 
gnisa ttur habitual handwriting ; but 
in both eases, when the mind is other- 
wise salvaged, and the attention with- 
drawa^ the habitual style of writing 
and the habitual stuttering return. 
The permanent removal of the latter 
caa he effected only by an effort which 
is oonttnosd till the habit of correct 
speaklag ovesoomes the habit of stam- 
Bering. In e«pfy childhood this may 
he aoposipllshed with tolerable faci- 
lity, bmt at n later age the struggle 
sufficiently to oosodBand the attention 
is generally iaeffiootnal. It is, there- 
fi)^ of ths nteost consequence to 
cheek at onoe, and siost decidedly, 
every iadination ia n child to stam- 
aiev, which it freqnently does from 
imitation. Squinting also occasionally 
originates in imitatton or trick, and 
aooordingly mmf oftesi he checked at 
the hegiaBing> hy firmasss on the part 
of the pacent, before the toadency be- 
comes olwfirmed. 

If wm allow the oapabttiAy of educa- 
tion to the automatic brain, it will 
also the perforouMse of many 
of adaptation dnrlng sleep 
aad instates of unconsciousness, which 
oannoi be the result of mere reflex 
action; sash as, of drawing up the 
bed stothes to cover a part which has 
been accidentally exposed, changing 
the position in bed, and so on. 



Fwom the consideration of <iie ner- 
vous csikties we pass to that of the 
NSSTBS, through which these centres 
issae titoir mandates, and reoeive the 
kaowM^ of external impressions. 
Thsy ace seen in the woodcut (fig 24) 
passiag; from the nervous centres to 
every part of the body ; and, in fig. 
18» p. 230, which exhibits the base of 
the hnain, tiie cerebral nerves may be 
seen arising from the medulla oblon- 
gata and cephalic ganglia. Of these 
the long-looking nerve a a (fig. 18), 
lying on the lower surface of the.an- 
terior lobe, is the olfctctwry nervtf, or 
nerve of smeU, going to the nose. The 
round thick nerve 4 4, near the roots 
of the former, is the cpHc asrvs, or 
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seen to issue apparently from the arch 
D, called pcn» Varolii, It is a large 
compound nerve, and divides into 
three branches, which are ramified on 
almost all the parts connected with 
the head and face, and the upper and 
under jaw. It comprehends fibres of 
both sensation and motion, and one 
branch of it ramified on the tongue is 
by many supposed to be the nerve of 
taste. Other branches supply and give 
sensibility to the teeth, glands, and 
skin. The seventh or auditory nerve 
e, is distributed on the internal ear, 
and serves for hearing. The eighth 
or pnettmogcutrie nerve <i, sends filap 
ments to the windpipe, lungs, heart, 
and stomach, and is one of great im- 
portance in the production of the voice 
and respiration. It also influences 
the action of the heart, and the process 
of digestion. These various nerves 
are also seen in fig. 21, p. 233. The 
uses of the spina\ nerves have already 
been explained in the chapter on the 
muscles, page 92. 

Various nerves, then, it appears, 
have various functions, which are de- 
pendent partly on the nature of their 
peripheral expansion, partly on the 
structure of the nerves themselves, 
bat principally on the central gangli- 
onic body in which they terminate. 
Thus, in order to ensure sight, the im- 
pression of light must be received by 
the retina, and be transmitted by the 
optic nerve to the optic lobes of the 
br^n (part of the cephalic ganglia), 
which alone are capable of taking cog- 
nisance of it, and converting it into 
sight. Even supposing that light 
could produce an impression upon any 
other nerve, and that this impression 
could be propagated to the brain, still 
no sight would be produced, because 
the centre which received the impres- 
sion would be that specially apper- 
taining to the stimulated nerve, and 
would respond to the stimulus accord- 
ing to its own laws of action, but re- 
main incapable of assuming the func- 
tions of any other centre. According 
to this view, it is physically impossi- 
ble that the functions of the optic 
nerve can be undertaken by any other 
nerve, and all alleged cases to this 



effect must be regarded as fallacies. 
Should it ever be proved possible to 
read the pages of a closed book, or to 
describe tiie contents of a sealed box, 
the solution of the mystery will pro- 
bably be found in the discovery of 
another sense, — such, for instance, as 
the power of recognising the electrical 
state of bodies. We all know that a 
magnet exercises its influence through 
an intervening board; and supposing 
the human body to possess the means of 
recognising this iiSluence, — as by our 
eyes we possess the means of recog- 
nising light, — we may thus be enabled 
to recognise the presence of bodies 
from which a magnetic or electric 
force issues, though separated from 
us by opaque media. It is, however, 
extremely improbable that the human 
body ever has any such power, as its 
possession apparently would be in op- 
position to the natural laws which 
govern the action of the other senses. 
Before quitting this part of the sub- 
ject, it may be useful to the reader to 
state generally, that the nervesofcmimal 
life serve chiefly to place the mind and 
its organ the brain in communication 
with the external world; and that 
their importance may be best under- 
stood by imagining what man would 
be without them. Suppose, for ex- 
ample, that any one were suddenly de- 
prived of the services of the nerves 
of eighty hearing, touch, taste, and 
smell, and that, retaining all his in- 
ternal powers of emotion and thought 
unimpaired, he were, from the de- 
struction of his muscular nerves, also 
to lose the power of regulating his 
own movements, what would be the 
result, and how long could he exist ? 
Is it not clear that he would be left in 
the midst of creation in a darkness, 
silence, and death, compared with 
which the awful solitude of ** the last 
man" would be a pleasurable and so- 
cial crowd ? Without nerves to con- 
vey to the brain the impressions 
derived from external objects, no in- 
terchange whatever of thought or 
feeling could take place between man 
and man, and no image fh)m without 
ever reach the mind. Unless the 
nerves of sight and hearing announce 
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to our oonwloufloMV the eatanshom of 
oar frirady we leost remeia wh 
sored and naaJIecled by his pre- 
•enoe; ead imlees tbe nuscalar nenree 
were ready to obey the oommanda of 
tbe will, we could no more extend a 
hand to welcome him or give expree* 
Bi/on to oar joy, than if we lay in a 
■woon powerlen at his feet. In this 
way the mind and body are equally 
dependent on each other. Without a 
brain ^ think, and nerves, muscles, 
and bones to execute, the mind would 
be^ so far ss we are concerned, power- 
lees and uselesi. And, on the other 
hand, these organs, without mind to 
guide and direct them in their exer- 
cise, would be, like the paralysed 
limb, an unmeaning and mo tionless en- 
cumbrance. 

Such, then, is a brief outline of the 
uses of the brain and nerves. The 
study of the functions of the nerves 
abounds in interest sad attractions for 
every intelligent mind ; but as their 
more minnte investigation would lead 
us too far firam the ol^jects more im- 
mediately in view, we must, for the 
present, quit the sulject, and return 
to tJie eoosideration of the brain, 
which, as the organ through which 
all the mental operations sre carried 
<m, and by the condition of which they 
are continually inAuenced, possesses 
claims i^n oar attention which it is 
impossiUa to overrate. 

As alrsady remarked, all physiolo- 
fpMtB are agreed that the brain is the 
organ of the mind, and tliat during 
life its co-operation is as indispens- 
able to the active manifisstationsof tiie 
mental fi^cuUies ss the eye is to the 
sense of si^t^ or the ear to that of 
hearing. But for practical purposes, 
it is extremely impertant to go a step 
fiuether than this general fact, and as- 
certain whether, in manifesting the 
mind, the brain acts as a single 
organ in 4itery mantel operation, or 
whether it is rsally, as we have de- 
scribed i^ an aggregate of diffeuent 
psrts, each constituting the organ 
of a distinct power of the mind, in 
the ssme way as each of the organs 
'^ the external senses is sppropriated 



to its special function. On this qucs- 
tioB» also, there is now so ai ee ly any 
diversity of opinion, as almost all ob- 
servers concur in oonsidaring the 
latter to be the correct view; andevea 
those who deny the minnter sabdivl- 
saoas indicated by the phrenologists, 
BHistly agree in regarding the anterior 
lobe es the special seat of the iuMtU, 
and the other parts oi the brain as the 
seat of the passions and moral feelings. 
There are so few exceptions to the 
general belief of these propositions, 
that I consider myself feirly antitled 
to hold them as established ; partial 
kurly es the phrenologists have sue» 
oeeded in demonstrating their truth by 
a mass of evidence whiGh« wbeet car^ 
fully examined, it is impossible snccess- 
fully to resist. 

If this were the proper plaoe for 
the discussion, it would not be diili- 
cult to adduce verycoadusiTe evidence 
in favour of the proposition, that every 
primary mental power, wimther of 
intellect or of feeling, has a portion of 
the brain speciaUy appropriated for 
its own exercise. The uni^ of the 
mind itsslf has been thongitt by some 
to be incompatible with its aeliag 
through the medium of a plurality ^ 
organs; but this argument beoomes 
entirely witinut weight when we eon* 
sider the analogous cese of the entsr- 
nal senses, each of which lias its own 
distinct and appropriate orgatt-^^tiie 
eye, the ear, the nose, Iec—- althoagh 
the mind, which sees, hears, aad 
smells, is a unit. Bven were there no 
otiier evidence, therefere, the aaaltgy 
of tibe senses would itself render it is 
the highest degree probable that esoh 
mentsl fecnll^ sots through tiie me- 
dium of a special cerebral organ. 
Hence, instsad of detainiaig the reader 
with any of the numerons proofe 
which might easily be adduced were 
this the plaoe for them, I ehall fer4hs 
present assume the princi^ as estup 
blisfaed, and content mys^ witii one 
or two illustrations of the eupeiJiensy 
of keeping it in view in all praetioel 
treatment in which the mind is eon* 
cemed. 

Am man is constituted at presenl^ 
when any one of tbe five senses is 
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■iagly and to •xosn, it 
alone iumI iti ipeeiil ^xtgwm teaona 
at daM to d tinm tiM fatigae, and tiM 
rest «C them raBnii ae read j fer ae- 
tive eipla jaan t as if the whole five 
had heen eativdy •* rwt Heiioe, 
wheawawish to enttivato 
iu any oae aaaai ezetasiirely, 
axarciaa it freqaently, hat n^Ter con- 
Uane its activity so long at one time 
as to exhaust its energies. By foUoir- 
iag tkis BMttMd we shali aaeaaed in 
devele;>i]|g the wiriiad fbr aeatoaass, 
msM leadtty tlMB if we rsatrlctod the 
enteise eaelailvelj to the one, and 
ooHtimMd it wttiMut iiitennlflriOB. 
Iverf one is aware of this, beeause, 
the orgaM of the ektarn^ senses being 
▼Mble^ ft is easy to discover that one 
or note nay act white the rest are i& 
repooe; andthat,fDresaaipie,whenwe 
are tited irUih iookinp intently at any 
thing, we iMy nevertheless Uman, or 
tatt«, ear sbmN) with gmat pleasnre and 
rs ft as ha ient. Thisanaagementisat- 
tsadad with the great advantage mi 
only Ihnit mr infotination regarding 
extsnaid objeols is maltiplied, and ren«> 
Aei<e4 aocurata^ in proportion to the 
ii«nkltor<ef senses by whioh their ditbt- 
snt ^nalities are reoognised, but that 
when, Aoii neeessity or inadv^rlsnce, 
say nartleiAar organ is loift, its place 
■ay » a ooftsidefable measare be map* 
plied by aagiMiiittsd action on llie pa«t 
of the ethers* la Uie ta»e way, when 
some !ftM«Aty Of the mind Is wearied 
bj tong-cotvttnned exereiie^ we ftud a 
Boaroe ef enjojment in the eaereise «f 
others, itislhas, fer fnetanoe^ thar 
the harassed man of business finds re^ 
cnailfton In feeding or in anude ; ftvr 
when the ulad has been intently 
dwrtling on sonM psrtlcttlar objeot, we 
seok distraotlon not in simple vest, 
bat ill eaerelolttg those faculties whieh 
have been lyiag quiescent. It was by 
persaverittg applimtson in the stady 
of the iai^vidwftl facatties that Dr €kiU 
was nhimatety enabled toj^ace the 
trae physh^ogy of the brain npon 
a solid and ptfrmaaent foandalaon, 
by demonstrating beyond the possi^ 
bility of reasonaMe doubt its grand 
principle, that the brain is not a sin- 
gle organ, serving as a wiiole for the 



manlftotation of aU the Ihenltlea of 
the mind eqaally, but ia» on Che con- 
trary, an aggregate of many diCuvnt 
sniiaemng one, and only 
nmntal facoity, esp* 
aetiy as one axtsnml otgan anhserveo 
tiie sense of toaoh, anolher Aat of 
sight, and a third that of hsaring^ 
instead of a singte organ being aofl* 
eiont fbr ail. The dii bim t ergana of 
the brain are not indeed sa distinotly 
separated ftem each other as are those 
of the external senses; beeanse their 
very Amotions reqaire their a o i yano " 
tion, and not their separatten. Tkm 
external aenass are so distinot in Ibno^ 
tion that we may conceive of any 
one of them acting ^thont the asBO> 
datedactionof any of theotiiers: we 
may hear withoat seeing^ smelling, 
tasting, or teaching the cijaot whioh 
emite the soand ; or we may see with* 
out hearing aaythii^ Bat the iats»« 
aal Ikcultftes of t^ mind are too 
dosely connected toadndt of sneh iso- 
lated action, and it is impossible fbr 
as in any oironmatanees to call tote 
play only one feeling or one intdJee- 
tnal fboalty at a time. Do what we 
like, and cheok it as we may, no sin- 
gle internal power or emotkm can 
start into activity without several 
others being instantly associated in 
the actten. One fbeling or thought 
lomw a anotiier in spite <^ our vtmost 
efforts at sappresslon ; and henoe 
gailt or shsnne, lEsr example, is often 
aawlttii^y betrayed by exoitsd fsar, 
when the culprit woidd almootgive 
op life itself to be able to prevent its 
exhibitioB. in exact accordance with 
this mode of operation of, and ioti« 
amte union between, the itftemal ih» 
cultiOB, we ted that, as mi|^t have 
been expected, the dossst miion sab- 
sists among their respective organs in 
the brain, and that it is as impomible 
to delineate their precise loeal boan« 
daries, although l^ir situations are 
known, as it is to define the fhnetions 
of each with mathematical precision. 
Yet, strange to say, this harmony of 
relation between structure and f^c* 
tien ha^ been dwelt upon by many as 
an insuperable objection to phrenology. 
The alleged organs, it is argued, 
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cannot be such, because in nature we 
see no boundary line between them. 
But each objections have been set aside 
by the progress of modem physiology. 
" Although," says Professor Valentin, 
" the most numerous intercommunica- 
tions and reciprocal actions take place 
in the central organs of the nervous 
system, it is, on careful examination, 
apparent that these results are depen- 
dent on the action of particular ner- 
vous regions, or perhaps even oii that 
of particular nervous cells. The ele- 
mentary tissues in the brain lie in 
close proximity, and although different 
central organs occupy different loca- 
lities, no intervening foreign mass 
occurs to mark their divisions and 
separate the various regions. But to 
keep the nervous influence duly regu- 
lated, and prevent it from passing 
into purposeless disordered action, 
there must be some means of confining 
it to the operation required. Hence 
it is probable that every minute de- 
partment of the central nervous sys- 
tem acts independently, and that its 
action is extended either by propaga- 
tion along its own peculiar fibres, or 
by exciting allied nervous cells. It 
depends on the amount and nature of 
the molecular changes thus induced how 
far and to what nervous departments 
the action shall be communicated."^ 
Objectors to these views forget that in 
the case of the nerves of sensation and 
motion, the consentaneous action of 
which is in most cases so essential to 
the regulation of our movements, there 
exists a not less intimate connection of 
fibres performing distinct functions ; 
and that it was this apparent unity of 
the two sets of nervous fibres, which so 
long misled physiologists to the belief 
that the same nervous fibres served 
for both. This hasty inference was 
arrived at in opposition to the physio- 
logical phenomena, that sensation may 
be lost while the power of motion re- 
mains, and that the power of motion 
may be destroyed while sensation re- 
mains undiminished. 

In concluding these very general re- 
marks, it is fit to remind the reader once 

* Lehrbnch, vol. ii., part 2, p. 709. 



more that the knowledge as yet accn* 
mulated of the nervous system is most 
imperfect, and that the forcing 
sketch must be reg^ded as but a {{ 
meagre outline of a subject which it 
would require volumes to elncidat«. 
Any further attempt to do so, in the 
small space at our command, would, 
we fear, tend more to confuse the 
non-professional reader than to en- 
lighten him. 

When we come to treat of the sp- 
plications of the physiology of the 
brain and nervous system to the pur- 
poses of human improvement, we shall 
perceive the importance of keeping 
the principle of their subdivinon 
ip view as a practical guide. At 
present I shall merely remark, that 
the simple axiom now recognised in 
comparative anatomy, that no tingU 
organ can execute more than one die* 
tinet fiinetion, is of itself sufficient to 
prove that one organ cannot serve for 
the operation of all the mental powers. 
Accordingly, even the Edinburgh Re- 
view, which, on more than one occasion, 
has evinced great hostility to some of 
the above views, as included among 
those of the phrenologists, has at an- 
other time powerfully inculcated them 
as acknowledged physiological truths. 
Undeterred by the statement in one 
volume, that we have no evidence 
that the brain is at all concerned 
in any mental acts except those con- 
nected with the external senses,* a 
reviewer expressly and truly asserts 
in another, that, exactly in propor- 
tion as we ascend in the scale of crea- 
tion, and the animal acquires a sense, 
a power, or an instinct, do its nerves 
multiply, and '' its brain improve in 
structure and . augment in volume ; 
each addition being ma/rhed by tome 
addition to, or ampUfication of, the 
powere of tJie omimaly wn>til in man we 
behold it poeeesnng tome parte of which 
cmimais are dettit^iU, and wanUngnone 
which they postees ;" so that " we are 
enabled to aeeodate every faculty which \ 
given euperiority with eome addition to 
the nervous mcut, even from the emailett 
indicatione ofsentation and wiU, up to 

• Edinburgh Review, vol. xliv., p. J57. 
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the kighett degree of tenstbUity, judg- 
mmt, and expretnon"* It is thas that 
while miuiy animalB posBess individual 
senses or instincts in greater per- 
fection than man, there is not one 
which can be compared with him in 
the number and range of its faculties ; 
and, concurrently with this, there is 
not one^which approaches him in the 
development and perfection of its ner- 
vous system. 

The mind and brain being thus so 
doselr associated during life, that the 
former acts in strict obedience to the 
laws which regulate the latter, it be- 
comes an object of primary import- 
ance in education to discover what 
those lavrs are, in order that we may 
adapt oar conduct to them, and escape 
the numerous evils consequent on dis- 
regarding them. To this inquiry I 
shall devote the following chapter, 
and b^^ with those laws which apply 
to the brain considered as a whole. 



CHAPTER XIII. 

CONDITIONS OF HEALTH OF THE 

BRAIN — LAWS OF MENTAL 

EXERCISE. 

The principal conditions on which 
the health of the brain depends may 
be divided into two great classte, — 
the one having reference to its nature 
as a constituent part of tlie living or- 
ganism, and the other to the peculiar 
and important functions which it per- 
forms. Under the first head may be 
included every thing which directly 
affects the nutrition and physical well- 
being of the brain: while under the 
latter may be comprehended whatever 
affects the brain through the medium 
of the mind. In ordinary language, 
the former may be designated as the 
phyneal or organic, and the latter as 
the mevOal or functional conditions of 
cerebral health. In strictness, how- 
ever, both may be termed organic, 

• Edinburgh Review, voL xlrii.,?. 442, 443. 



since mental causes produce disease 
only by inducing changes in the brain 
itself; but as the distinction will be 
useful in practice, I do not hesitate to 
adopt it. 

If we inquire attentively by what 
peculiarities those individuals have 
been distinguished who have ei^oyed 
a high degree of mental and bodily 
health throughout a long and active 
life, we shall find that, with scarcely 
an exception, they have inherited from 
their progenitors a sound constitu- 
tion of both mind and body. The 
reflecting reader, therefore, wiil not 
be surprised that among the organie 
conditions by which the health of the 
brain is most directly secured, I should 
name first, the possession of a sound 
hereditary constitution. Experience 
shews, indeed, that the importance of 
this condition, as a preservative, can 
scarcely be overrated. Where it is 
possessed, and where no unusual sus- 
ceptibility of disease has been gene- 
rated by mismanagement in early in- 
fancy, it constitutes by far the most 
efficient safeguard which any human 
being can obtain of future cerebral 
and mental health under whatever cir- 
cumstances of trial and anxiety he may 
be afterwards placed. Where, on the 
other hand, it is wanting, and an in- 
dividual has the misfortune to be sent 
into the world with a brain and ner- 
vous system on which the peculiarities 
of insane, eccentric, or highly excit- 
able parents are strongly imprinted 
—and especially where injudicious 
treatment in childhood has aggravated 
the original defect — ^the most careful 
and rational management in after life 
will often fail to prevent the invasion 
of nervous misery or mental derange- 
ment, from causes to which those 
more soundly constituted may be ha- 
bitually exposed without injury to 
either mind or body. Let it never be 
forgotten, then, that the transmission 
of a Jier^ditary tendency from parents 
to children, producing in the latter 
an unusual liability to the maladies 
under which the parents have laboured, 
is one of the most powerful causes 
which predispose to cerebral and men- 
tal disease. 
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Svien wlMr« the original d«feet !m 
tbe parent is merely loiBe peculiarity 
•f dlipoeitioii or temper, anoEBtiag 
perhaps to eooefttricity, it is astonish- 
ing how clearly its inflaence on some 
one or other of the progeny may often 
be traced, and how completely % con* 
stitationid bias of this description may 
interfere with a man's happiness or 
success in life. I have seen instances 
in which it pervaded every member 
of a family, and others in which it 
affected only <me or iwOb When the 
original eoeentricity is on the mother's 
side, and she is gifted with mnch Ibree 
of character, the evU extends more 
widely among the children than when 
itisonthefather'feside. Where both 
parents are descended from tainted 
Camiiies^ the progeny ii^ of course^ 
more deefdy affeetod than where one 
of them is from a pore stock ; and, 
seemingly for this reason, hereditary 
predispontion is a more nsnal canae 
of nervons disease in the higher dsssee, 
who intermarry mnch with each other, 
than in the lower, who have a wider 
chnce. As an illnstration of what 
has jnst been said, we may qnote the 
following remarimble instanoe of hero- 
ditary defoct8,althQ«gh the ease ooeor- 
red in one of the lower animals. It is 
related by Mr Bree in the Mm^ugiM 
of Ngiwral JSttmry, from which it is 
quoted by Dr Graves.*^ « A white 
cat of the PersiaB breed was kept in 
Mr Bree's fknuly as a fovoorite. The 
animal was a fomale, qnlte white 
and perfectly deaf. She ptodiioed.at 
varioos times many Utters of kittens, 
of whi^ soma were white, othen 
more or lesfe mottled, tabby, dbc, &c 
But the exteaordinaiy dreamstance 
is, that of the oibpring prodnoed at 
one and the same birti^ snbh as were, 
like the mother, entirely white, were, 
like her, invariably deaf; while those 
that had the least tpedc of ooionr 
on their fkr, as invariably possem 
ed the nsaal facoHy of hearing." 
This case shews in a very striking 
manner the tendency which Nature 
has to repeat in the ollapring tlie 
qualiiies of the parent. It pervades 
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alfte the tnissal and vegetaUo Uag^ 
doms^ and is extensively made use of 
by ai^coltmists to improve both their 
crops of grain and breeds of cuttle. 
When we spe^ of hereditary diseases, | 
then, we merely mean a tendency 
whidi belongs to the cApriag to pess 
through the same phases of dov«lop> 
ment as the parent, espedally whM 
it is placed under ctrcomstaBoea anni- 
lar to those of the parent. ' It is tt^ 
quently found, for instance, that the 
oflbpriag of a parent who h e r a i ne in** 
sane in middle lifo temalni of mae 
adnd till it reaches the same atage of 
exiatence, when it also begins toshow 
symptoms of mental deraagementi It 
is accordingly of the utmost oaas^ 
quenee that tim external dKusBstasMst 
of the oflbpring should he varied from 
those of the parent, so as to woiaij 
as for as pomibia the povontal ^yps^ 
and aid Katore in her endearovrs ts 
regain her original healthy itandaid. 
Under favourable drcomstanoee there 
is a constant progress towards a higher 
and improveid development ; and so 
powerfoi is this tendency in man, that 
were due attention paid to the laws of 
his nature, all hereditary disposition 
to disease would speedily be over^ 



Unhappily, it is not merely as a 
cause of diseaaetiiat hereditary predis- 
position is to be dreaded. The ob- 
stadeswhi^ it tinrowt n the vray of 




Tcimidable, and can never be ontirely 
resaoved ; and henee the dixaot in- 
tercet wo have in avoidlag tha porpa* 
tnation of the mlMhief by inpradent 
iBtermaRiages. If two pemoM^ oath 
naturally of an excitable and delicale 
nervous tsmperament, choose to wuts 
for life^ and especiaBy if thsy many 
at a very early age, when llio natBBsl 
axcttahilitjr of the system is at Oe 
highest, it wiU be almost impomiUe 
to prevent the concentrated in#uence 
of thsae peculiarities Asam destioying 
the health of their dbpring, and suV 
jecting tliem to aU tiie miswriee of 
nervous disease, madness, or — ian- 
oholy. 

Even where no hereditary defect 
exists, the state of the mother daring 
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pregnancy has an influence on the 
mental character and health of the 
offspring of which few parents have 
any adequate conception, but with 
which every mother ought to be fami- 
liar. In my work on Mental Derange- 
ment, I referred in proof of this fact, 
to the testimony of the late M. Esquirol, 
whose talent, general accuracy, and ex- 
tensive experience^ give great weight 
to all his well-considered opinions. 
It is often, he says, in the maternal 
womb that we are to look for the true 
cause, not only of Imbecility, but also 
of the different kinds of mania. Dur- 
ing the agitated periods of the French 
revolution, many women th«n preg- 
nant, and whose minds were kept con- 
stantly on the stretch by the anxiety 
and alarm inseparable from the epoch 
at which they lived, and w^hose nervous 
systems were thereby rendered irrit- 
able in the highest degree compatible 
with sanity, were afterwards delivered 
of infants whose l)rains and nervous 
systems had been affected to such a 
degree by the state of their parent, 
that in future life, as children they 
were subject to spasms, convulsions, 
and other nervous affections, and in 
youth to imbecility or dementia, al- 
most without any exciting cause. The 
extent to which the temporary state 
of the mother during gestation may 
influence the health of the offspring 
appears very forcibly from the fol- 
lowing facts. The number of still- 
born children in Paris amounted, 
during the years 1812, 13, and 14, on 
an average to 1232. In the last 
year the allied armies appeared under 
the walls of the city, and for some 
time the inhabitants were kept in a 
state of great agitation. The result 
was that the number of still-born 
children rose in 1815 to 1920. Nor 
was this all. The mortality of infants 
under three mopths amounted in 1815 
to 5192 ; during the three preceding 
years it had been on an average 2855. 
When the offspring produced in such 
circumstances survives infancy, its 
whole future life frequently bears wit- 
ness to the influence of the mother's con- 
dition during pregnancy on its welfare, 
of which some idea maybe formed from 



a single fact recorded by M. Esquirol. 
A pregnant woman, otherwise healthy, 
was greatly alarmed and terrified by 
the threats of her husband, when in a 
state of intoxication. She w^as after- 
wards delivered, at the usual time, of 
a very delicate child. The child had, 
however, been so much affected by its 
mother's agitation, that, up to the age 
of eighteen, it continued subject to 
panic terrors, and then became com- 
pletely maniacal. The nervous timi- 
dity of James VI., so ludicrously ex- 
hibited by Sir Walter Scott in The 
Fortunes of Nigel, is said to have had a 
similar origin. Hobbes the philosopher 
is another example. He was born at 
Malmesbury, in Wiltshire, on 5th April 
1588, when the southern coast of Eng- 
land was threatened by the Spanish Ar- 
mada. The approach of this formidable 
fleet terrified his mother so much as to 
cause her premature delivery; " an ac- 
cident," says one of his biographers, 
" which may account for that fearful- 
ness which possessed her son in so 
remarkable a degree, and which he 
humorously acknowledges in his own 
narrative of his life in elegiac verse : — 

Atque metum tantum concepit tunc mea 

mater, 
Ut pareret geminos, Meque Metumque 

simul. . 

This circumstance too may have caused 
that delicate state of health which at- 
tended him till near his fortieth year, 
and obliged him to observe those rules 
of temperance and exercise by which 
his life was prolonged to the unusual 
period of ninety years."* I have my- 
self seen several instances of the same 
kind, and among others one of a young 
lady, whose extreme nervous sensibi- 
lity was partly attributable to pro- 
longed excitement and alarm in her 
mother, who, when pregnant with her, 
spent several days half immersed in 
water during a storm at sea, and in 
hourly expectation of shipwreck and 
death. Such persons, including many 
whose systems have been weakened 
by long-continued disregard of the 

• Life prefixed to Hobbes's Treatise on 
Human. Nature, edit. 1812. 
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Iftws of health, " ard commonly ealleil 
nervous ; they are worried with 
trifles; startled at shadows; distracted 
by noise or bustle; never free from 
some ache or pain, for almost every 
feeling is suffering; and what in others 
would be slight pain, in these amounts 
to agony. Hence they are perpetual 
iavidids, quite unfit for the rugged 
path of life, over wMch they, as it 
were^ walk barelboted and thin-skin- 
ned. If real disease attack them, its 
nervous symptoms are so much exag- 
gerated, that a medical attendant is 
apt to fall into the error of either as- 
cribing all to the nerves, or of measur- 
ing the disease by the severity of the 
symptoms."* 

The causes which most materially 
tend to produce this excited state of the 
nervous system in previously healthy 
constitutions, are the confinement and 
luxurious habits of the upper classes, 
whose nervous systems are cultivated 
at the expense of the rest of their 
bodies. Occasionally an analogous i 
state is produced by the over-active 
treatment of disease, in cases where 
the system is damaged by the too 
copious abstraction of blood. In both 
cases, imperfect nutrition of the ner- 
vous system lies at the root of the evil, 
which can be removed only by long 
and persevering observance of the ge- 
neral laws of health, such as we have 
endeavoured to expound in the pre- 
vious chapters of this work. Vfhen 
the fault lies in original defect of the 
nervouS8ystem,the evil may frequently 
be mitigated by judicious treatment, 
but can scarcely ever be removed. 

An opposite condition to that just 
described is frequentiy observed in in- 
dividuals whose muscular system is 
cultivated at the expense of the ner- 
vous, or who, from congenital consti- 
tution, or from age, are deficient in 
sensibility. Such indlTiduals, says 
Professor Williams, "feel less than 
other folk. All their feelings are ob- 
tuse, and their action slow ; they have 
no intense suffering or pleasure. Such 
persons have also littie irritability, 
but much tone of fibre, and are re- 

• WilUamfl* Principles of Hedidne, 2d 
I ed., p. 7ft. 



markable for their immunity from 
many diseases.*' They contrast with 
the over-sensitive in this respect also, 
that while the sufferings of the latter 
are due in no inconsiderable degree to 
deficiency of blood, or an alteration in 
its quality, their dulness is frequently 
due to an overcharged state of the 
blood-vessels. 

Hence, the condition on which the 
health of the brain most directiy de- 
pends, after that of its congenital con- 
stitution, is undoubtedly a due supply 
of well-constituted blood. The effects 
of slight differences in the quality of 
the blood are not easily recognised, 
but, when extreme, they are too ob- 
vious to be overlooked. If the stimulus 
of arterial blood be altogether with- 
drawn, the brain ceases to act, and 
sensibility and consciousness become 
extinct. Thus, when carbonic acid 
gas is inhaled, the blood drcolatiiig 
through the lungs does not undergo 
that process of oxygenation which is 
essential to life ; and as it is in this 
state unfit to support the action of the 
brain, the mental functions become 
impaired, and death speedily closes the 
scene. If, on the other hand, the blood 
be too higlily oxygenated, as by breath- 
ing oxygen gas Instead of common air, 
the brain is too much stimulated, and 
an intensity of action bordering on in- 
flammation takes place. 

Such are the consequences of the 
two extremes ; but the slighter varia- 
tions in the state of the blood have 
equally sure, although less palpable 
effects. If its vitality be impaired by 
breathing an atmosphere so mnch vi- 
tiated as to be insufficient to produce 
the proper degree of oxygenation, the 
blood then affords an imperfect stimu- 
lus to tike brain, and, as a necessary 
consequence, langour and inactivity of 
the mental and nervous functions en- 
sue, and a tendency to headache^ syn- 
cope,or hysteria, makes its appearance. 
This is seen every day in the listiess- 
ness and apathy prevalent in crowded 
and ill- ventilated schools; and in the 
headaches and liability to fainting 
which are so sure to attack persons of 
a delicate habit in tiie contamfaiated 
atmospheres of crowded theatre8,char- 
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chM, lad icomiblieifc It k bmu Iws 
strikingly) hmi moM permane&tly, in 
the inritaiUe and ■enitive eonditien of 
tiM uunateB of ooMon auaufiMstories 
andpablic hosfiitalB, and in Um kthw- 
gy vhkh» eipecially in the morning, 
affecto th« oocnpants of saudl confined 
bedHraoDia. Im these instanoes the 
opeiation oi the principle cannot he 
d i aynte d ; £ar the langonr and ner- 
voai dehillty consequent oa confioe- 
meot in ill-yentilated apartments, or 
in air vitiated by the breath of many 
people, are neither acre nor less than 
minor degrees of the aase process of 
poisoning to which I have formerly 
alladed. It is not constitutioBal dehi- 
llty vhieh ^N)d«ces them; fat unless 
the ezpoaiire has been very long» egress 
to the open air almost instantly re- 
stores activity and Yigoor to both mind 
and body. In cases of disease also, the 
inilaence oi pure air upon the action oi 
the brain is not less remarkable. The 
late Dr A. T. Thomson, in his little 
work on 1%4 Jfo«<^««Miit «/ $ke Skk- 
■fioM% mentions having *' seen patients 
labouring under high delirium in a 
dose ill-vontilated toom, become ra- 
pidly collected by merely lowering the 
haatof the npartment twelve or fii^een 
degrees." <P.1170 The improvement 
here wna deabtless partially due to the 
lowering of tha temperature, but prin- 
cipally to the admission of fresh air. 
Otker testimony to the same effect 
mi^ easily be produced. 

Bat impure air is sot the only m^ 
dium thr(Hi|^ which the brain is de^ 
prived of a proper supply of well-con» 
atituted and nutritious blood. Want of 
wholesome food, and defective powers 
of dUgestioB^ are equally influential in 
impairing the vital properties of that 
fluid ; and hencs^ at all periods of lilh, 
bat equally in childhood and youth, 
when tha brain^ in common witib. other 
orgua^ ie in a state of great activity 
sad sapid davelopm«kt, the proper 
management of diet is a sal^ect of 
the ^raaAast practical IjD^rtance. In 
ayother works* I have fully explained 
the mode in which defeetiva nouriehr 

* On lUfMtioa and XMet^anden the PhT^ 
siologlnl aai X<Mral MioMgenmt of Ia> 
fancy. | 



meat impairs the pawersof the mind 
by weakening the brainy and unfolded 
the principles by which diet should 
be regulated at different periods of Ulb, 
so as to secure the highest bodily and 
mental healthof which the constitation 
is capable. But there are still one or 
two circumstances to which, ftom their 
practical importance, and from their 
being often overlooked in the dietetic 
arrangements for the young, I mast 
againsoUcit the attention of the reader. 
In my work on Digestum, I hav« 
shewn that, in conformity with the 
great activity of growth and nutrition 
in early youth, ^e craving for food 
returns much sooner than in mature 
age ; and that, to sustain the healthy 
vigour of the system, a wholesome 
and substantial dianer ought to follow 
within at most five hours after break- 
last. When, as often happens from a 
bad arrangement of the school-hours, 
dinner is postponed much beyond this 
interval, and only some slight refresh- 
ment is allowed in the forenoon, the 
inevitable result of the want of due 
sustenance is, that the system becomes 
proportionally exhausted^ and the mind 
itseif impaired in energy and activity. 
Where much constitutional delicacy 
exists at the same time, the health also 
suffers slowly but certainly. Inboard- 
ing-schoc^ such results are frequently 
observed, especially in winter, when 
the teacher is sometimes induced by 
the shortness of the day to omit mu»- 
cular exercise altogether, and to post- 
pone dinner to a late hmir» with the 
view of having all the lessooe aver be- 
fore darkness comes oai. I have known 
this arrangement adopted at the seli- 
citatkm of the pupils themselvai, who 
were too ignorant to perceive the evils 
which it entailed upon then^ and who 
ought never to have been indulged in 
a way so prcgudicial to their own wel- 
farow In one instance in which con^ 
tinued bad health was time induced, 
it resisted all the curative efforts of 
the pt^cian and the pareati, so long 
as the cause wee left in «qperatlen ; but 
Twsofwxj began from the moment timt 
a more rational plan woe nd^pAed at 
my suggestion. By a Bimpte change 
of hoursg and alloraig a Umg ] 
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at mid-day for an early dinner, the boy 
was enabled to continue his education 
without interruption, although his 
health had suffered so much that the 
parents had made up their minds to 
remove him from school and send him 
to the country, as the only probable 
means of saving his life. 

Another form in which the brain, 
in common with the rest of the body, 
often suffers from defective nutrition 
in early life, consists in neglect of suf- 
ficient relaxation during, and for some 
time after, eating. In many schools 
and families, books are taken up, les- 
sons resumed, or tasks begun, almost 
immediately after meals, instead of an 
interval of relaxation being allowed 
to facilitate digestion and give the 
system the full benefit of the food. In 
some institutions, indeed, so desirous 
are the teachers that no moment of 
time should pass unimproved, that 
some one reads aloud during meals; all 
cheerful conversation is thus prevented, 
and the digestive powers are weakened 
by the nervous influence being with- 
drawn from the stomach. The evil, too, 
falls most heavily on those children 
who can least withstand it ; on those, 
namely, whose nervous systems are 
already excited, and whose attention is 
most easily roused. Strong healthy 
children may resist this cause of im- 
paired health ; but it often injures very 
seriously the more delicately consti- 
tuted, and helps to ruin both the sto- 
mach and the nervous system. But it 
would lead me too far from the proper 
object of this work to go more minutely 
into its consideration here, and the 
reader is referred for additional infor- 
mation, to p. 113 of the 9th edition of 
my work on Digestion. 

Those who have never reflected on 
the influence of a well-arranged diet 
^and sound digestion on the health of 
the brain and mental functions, may 
obtain some idea of its reality from the 
examination of extreme cases. Star- 
vation, for example, is well known to 
affect the brain ao much as often to 
produceferoclons delirium. This result 
was painfully exemplified not many 
years ago, after the wreck of the 
Medusa French frigate on the coast of 



Africa, when, under the influence of 
hunger, scenes of cruelty and horror 
took place which it is impossible to 
read of without shuddering. Among 
the Milanese, also, a species of insanity 
arising from defective nourishment is 
very prevalent, and is easily cured by 
the nourishing diet provided in the 
hospitals to which the patients are 
sent. I have seen the mental functions 
weakened, and the brain disordered, 
by the same cause— inadequate nutri- 
tion — at the period 'of rapid growth. 
This defective nutrition, however, it 
must be observed, does not always de- 
pend on want of proper food. On the 
contrary, it is often the result, among 
the higher classes, of too much or too 
stimulating food, over-exciting and 
ultimately impairing the digestive 
powers. The result, in both cases, is 
the same, namely, imperfect constitu- 
tion of the blood, and consequently ! 
imperfect nutrition of the tissue of 
the body. 

Chemical investigation shews that i 
in many diseases the constitution of 
the blood deviates very much from the 
healthy standard, and we can readily 
understand how the stimulus of dis- 
eased blood to the brain and other 
parts of the nervous system, should be 
followed by symptoms of so-called ner- 
vous diseases. We have already men- 
tioned that in cases of hysteria the , 
blood is frequently found deficient in ; 
red corpuscles, and that the symptoms 
of the disease disappear as the blood | 
regains its normal constitution. Hys- ' 
teria, then, though called a nervous dis- 1 
ease from its most striking symptoms, I 
is in reality, at least in many instances, | 
one of nutrition; and the fundamental { 
remedy is to be sought, nol in anti- 
spasmodic drugs, but in attention to | 
the general laws of health. The same 
remarks are applicable to many cases 
of hypochondriasis, when dissipation I 
or excess of business has sapped the 
powers of the system. The blanched 
cheek and lacklustre eye shew the al- 
teration which the blood has under^ 
gone, whence it no longer affords a 
normal stimulus to the brain. This 
is one cause of those feelings of un- 
conquerable melancholy which so fre- 
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quently lead to smcide. We thas see 
at once the source of the benefit bo 
frequently derived from the temporary 
renunciation of pleasure or business, 
and seeking a remedy in country air 
and change of scene, or whatever else 
is deemed calculated to improve nutri- 
tion. 

In hydrophobia we have an example 
of a nervous disease (apparently due 
to alteration of the blood, produced by 
inoculation with a specific poison), in 
which the symptoms, those of intense 
nervous excitement, are limited almost 
entirely to the spinal cord. The least 
breath of air is sufficient to excite the 
most fearful convulsions, which in- 
crease in intensity till death ensues. 

The proneness to morbid action of 
the brain, induced by imperfect nutri- 
tion, is one cause why, in times of pub- 
lic distress, the suffering poor are so 
apt to resort to violence to remove the 
sources of their discontent. The brain , 
weakened by want of food, becomes 
liable to excitement, and ceases to 
exercise its accustomed self-control. 
But where actual famine has been en- 
dured, the excitement speedily subsides 
into torpor, and the sufferer passes the 
time in a state of lethargy, the blood 
ceasing to afford any stimulus what- 
ever to the brain, beyond what is suf- 
ficient to produce a dreamy state of 
consciousness. "It is most remark- 
able," says a writer in the Times j when 
spealLing of the Irish famine, '^ how 
difficult this disease (starvation) makes 
it to hazard any opinion as to the age of 
the sufferers. The girls and women 
bear it better than the males. The most 
piteous class to look upon are the child- 
ren from four to ten years of age — they 
lie so quiet, and seem so patient in their 
mere' skin and bones. I seldom heard 
one cry. As soon as they become con- 
fined to their beds you scarce ever find 
them in anything but a half-dozing 
state. Those who look upon them must 
suffer — they themselves seem beyond 
it."* 

But there still remains to be noticed 
one of the most frequent causes of an 
altered condition of the blood, namely, 

• The Times, July 9, 1849. 



the abuse of spirituous liquors. Every 
one is familiar with the effects pro- 
duced by intoxication. The spirit in- 
troduced into the stomach is speedily 
absorbed and carried into the blood, 
which, thus contaminated, acts more 
or less injuriously upon all the organs 
of the body, but principally on the 
nervous system, — producing, in the 
first place, an excited action, which is 
afterwards followed by a correspond- 
ing depression, and this in its turn 
produces a craving for a fresh supply 
of the stimulus. It is thus that the 
habit of drinking is formed — a habit 
which, when once acquired, but few 
are able to break. Its evils are too 
well known, but they may be briefly 
summed up as including impairment of 
the functions of the digestive organs, 
enfeebling of the automatic nervous 
system, and the moral and intellectual 
degradation of the drunkard. Expe- 
rience shews the difficulty — we may 
almost say impossibility — of weaning 
habitual drunkards from their favour- 
ite vice. The efforts of temperance 
societies may doubtless prove service- 
able in this respect, but alone they 
will fail to remedy an evil which, not- 
withstanding all their past labours, 
continues to increase. In their endea- 
vour to combat it they have too gene- 
rally overlooked the mental constitu- 
tion of man. " Vows of celibacy have 
never eradicated lust; of fasting, glut- 
tony; of poverty, avarice ; of humility, 
ambition. The thoughtful, the en- 
lightened, the religious, will not re- 
quire a vow of total abstinence to 
keep them temperate ; the ignorant, 
the untaught, the irreligious, will too 
frequently take the vow to break it."* 
Fifty years ago the vice of excessive 
drinking was very prevalent in the 
middle and upper ranks of society. It 
has now almost entirely disappeared 
there ; but this result is due not to the 
efforts of temperance societies, but to 
increased knowledge and civilization, 
and the introduction or increase of 
many rational means of recreation. 

« See an excellent article on this subject 
in the Brit, and For. Med.-Chir. Review, 
vol. vii. 
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Tha Bftme remedies will reniove drunk- 
ennefls from the mass of the people. 
Cttlttyattoiii of their inteUects will 
cattse them to seek higher sonrees of 
.ei^yment; and their moral facttlties, 
no longer obscured and perverted hy 
the use of pemidous stimuli, will seek 
reAreshment in the peace and comfort 
of their homee. The great error that 
has hitherto been committed lito in 
our wishing to think and act for the 
people, instead of educating them to 
think and act for thems^ves, and aid- 
ing them in their endeavours to pro- 
'vide suitable means of recreation when 
the labours of the day are over. Till 
this fundamental mistake be corrected 
the mnltitiide will make little pro- 
gress; let it be so, and they will soon 
woxk out their own salvation. In the 
mean time, advantage may be taken of 
the compound nature of the human 
mind to break or weaken the habit of 
drinking of such as cannot now be 
educated, by placing various recrear 
tions and amusements within their 
reach. Cheap railway-trips, pedestri- 
an excursions, out-of-door pastimes, 
and musical performances, are calcu- 
lated to be of much benefit in this 
respect ; as, indeed, is any amusement 
or employment which will give pleas- 
ing and harmless occupation to the 
various faculties of the mind. To at- 
tempt to cure drinking by such pro- 
ceedings as shutting the spirit-shops, 
is to view the matter superficially, and 
to grapple with the effect instead of 
the cause. 

But important as is the qiMlity of 
the blood to the healthy action of the 
brain, its qwmtity and the regularity 
of its supply are of scarcely inferior 
consequence. Some of the preceding 
illustrations bear still more forcibly 
on this point than on the influence 
of defective quality. I now add, that 
if, as often happens from accidental 
wounds, ftnd during blood-letting, the 
quantity of blood circulating through 
the brain be suddenly diminished, the 
effect may be so great as entirely to 
arrest its action and destroy conscious- 
ness. Even where the loss of blood, 
althoui^ considerable, is not sufficient 
to produce this result, it will neverthe- 



less impair the vitality of the brain, 
and often lower the mental vigoBr so 
much as for a time to unfit tiie indtvi- 
dual for active or energetic thinking. 
When, on the contrary, the cire«laition 
of the blood throngh the brain is acce- 
lerated within certain limita, increased 
action audits accompaniment increased 
mental activity, are tiie certain resoto. 
In this reelect the brain it situated pre- 
cisely as is every other organ of the 
body. When not stimulated by a full 
supply of well-coBsiAtuted blood, it 
acts feebly and imperfectly. Thus 
Sir A. Cooper found that, wlien the 
carotid and vertebral arteries Tdtioh 
convey the blood to the brain were 
tied, the animal experimented upon 
became stupid, and, to a certain ex- 
tent, incapable of voluntary motion. 
On the other hand, when a full supply 
is afforded, the brain becomes propor- 
tionally excited to higher activity, till, 
if this condition be carried to excess, 
the excitement may end in violent de- 
lirium or maniacal furor. 

Over-fulness of blood, however, is 
frequently accompanied by torpor of 
the intellectual faculties, owing to the 
pressure exerted by the gorged blood- 
vessels on the brain. In each cases the 
risk 6f apoplexy becomes imminent, 
and no time should be lost in having 
recourse to a restricted diet, and, if 
necessary, to bleeding and purging to 
reduce the quantity of blood. It is 
under such circumstances that vege- 
table diet is found to be so beneficial, 
producing, as it then does, an unwont- 
ed activity of intellect and feeling of 
lightness, — because, by the continued 
use of such diet, the quantity of Uood 
is reduced, and the pressure on the 
brain diminished. Under the opposite 
circumstances of impoverished blood 
from poor or deficient ibod, a vege- 
table diet would only aggravate &e 
evil. 

The law, in virtue of which excite- 
ment of function and activity of cir- 
culation in the organ performing it 
are always coincident, being thus as 
applicable to the brain as to all otiier 
organs, common prudence reqmres, 
that, in conducting both physical and 
mental education, we should take the 
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fact into account, and regulate our 
management so as to prevent either 
deficiency or excess in the cerebral 
circulation, and to preserve it as far 
as possible in that equable state which 
is so manifestly conducive to the health 
of the brain. But as few non-medical 
readers are at all aware of the neces- 
sary relation which really subsists be- 
tween organic and mental activity, I 
shall adduce two or three illustrative 
facts before attempting to explain the 
physiological law which connects them 
together, and which is calculated to 
afford us much assistance as a practi- 
cal guide. 

In some parts of the body the in- 
creased circulation which always ac- 
companies excitement of function may 
be made the direot subject of experi- 
ment. When, for instance, we use the 
eye too long, or in too bright a light, 
it is soon observed to become blood- 
shot, and the increased action of its 
vessels and nerves gives rise to a sen- 
sation of fatigue and pain requiring 
us to desist. If we turn away the eye, 
the irritation gradually subsides, and 
the healthy state returns ; but if we 
continue to look intently, or resume 
our employment before the eye has 
regained its natural state by repose, 
the irritation at last becomes perma- 
nent, and disease, followed by weak- 
ness of sight or even blindness, may 
ensue — as often happens to glass-blow- 
ers, smiths, and others, who are obliged 
to work in an intense light. 

Precisely analogous phenomena oc- 
cur when, from intense mental excite- 
ment, the brain is kept long in a state 
of excessive activity. The only dif- 
ference is, that we can always see what 
happens in the eye, but rarely what 
takes place in the brain. Occasionally, 
however, cases of fracture of the skidl 
occur, in which, from part of the bone 
being removed, we can see the quick- 
ened circulation in the vessels of the 
brain as easily as those of the eye. 
Sir Astley Cooper had a young gen- 
tleman brought to him who had lost a 
portion of his skull just above the 
eyebrow. " On examining the head," 
says Sir Astley, " I distinctly saw the 
pulsation of the brain was regular 



and slow; but at this time be was 
agitated by some opposition to his 
wishes, and dirscily the blood w<x$ tent 
with inerecued force to the 1>rai», the 
puJtation became firequeiU and violent ; 
if, thereforet you omit to keep the mind 
fn^from agitation f yowr other meant 
will be unavcUUng^* in the treatment of 
injuries of the brain.^ A still n\ore 
remarkable case is mentioned by Dr 
Caldwell, as having occurred to Dr 
Pierquin in the hospital of Montpellier 
in 1821. ''The subject of it was a 
female at the age of twenty-six, who 
had lost a large portion of her scalp, 
skull-bone, and dura mater^ in a ne- 
glected attock of lues venerea. A cor- 
responding portion of her brain was 
consequently bare, and subject to in- 
spection. When she was in a dream- 
Use Bleep her brain was motionUu, and 
lay within the cranium. When her 
sleep was imperfect and she was agi- 
tated by dreams, her brain moved and 
protarvded withoutWk.'^ craoium,forming 
cerebral hernia » In vivid dreams, re- 
ported as such by herself, the protru- 
sion was considerable ; and when she 
was perfectly awake, especially if en- 
gaged in active thought or sprightly 
conversation, it was still greater."! 
This protrusion arose, of course, from 
the greater quantity of blood sent to 
the brain during its activity, than 
when it was quiet : and if the case be 
accurately reported, it certainly is one 
of the most interesting on record. 

To these oases, as published in the 
early editions, I may add another 
which was reported about ten years 
ago in Mr Combe's Notes on the United 
States (vol. ii., p. 279). The patient, 
a daughter of Mr Mapes of New York, 
fell from a window when about four 
years of age, and had her skull so 
severely fractured, that portions of it, 
to the extent in all of about three 
inches square, were removed near the 
crown of the head. The brain was of 
course uncovered to the same extent, 
and in the region of the organs of 
Self-£steem and Love of Approbation. 

• See Sir A. Cooper*s Leot. on Surg, by 
Tyrrel, vol. L, p. 276. 

t Annals of Phrenology, vol. i.,p. S7. 
Boston, U.S., 1838. 
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At the time of Mr Combe's visit, the 
girl was eight years old. The skin 
over the wound was thin and covered 
with fine hair ; on applying the hand 
over it a curious leech-like motion 
was felt in the brain, accompanied 
with a prominence and pulsation of 
the part whenever the corresponding 
feelings were excited. When the 
feelings were at rest, and her intellect 
alone was active, as when intent on 
solving an arithmetical question, only 
the gentle and equal pulsation of the 
arterial system was perceptible. 

In all of these cases, mental activity 
and increased circulation were found 
invariably to accompany each other. 

The well known impulse given to 
thought and feeling by wine and other 
stimulants, which act chiefly by in- 
creasing the flow of blood to the 
brain, is but another example of the 
operation of the same general law, 
and goes far to justify the opinion of 
Dr Caldwell, that, if it were " possible, 
without doing an injury to other 
parts, to augment the constant aflSux 
of healthy arterial blood to the brain, 
the mental operations would be in- 
vigorated by it. I state," says he, 
" this opinion confidently, because we 
often witness its verification. "When 
a public speaker is flushed and heated 
in debate, his mind works more freely 
and powerfully than at any other time. 
Why ? Because his brain is in better 
tune. What has thus suddenly im- 
proved its condition ? An increased 
current of blood into it, produced by 
the excitement of its own increased 
action. That the blood does, on such 
occasions, flow more copiously into 
the brain, no one can doubt who is at 
all acquainted with the cerebral sen- 
sations which the orator himself expe- 
riences at the time, or who witnesses 
the unusual fulness and flush of his 
countenance, the dewiness, flashing, 
and protrusion of his eye, and the 
throbbing of his temporal and carotid 
arteries. It is well known that, while 
intensely engaged in a memorable de- 
bate last winter in Washington, a 
distinguished senator became so giddy, 
by the inordinate rushing of blood 
'^to his brain, that he was obliged to 



sit down, and the senate adjourned to 
give him time to recover. And, more 
recently, a new member in the House 
of Representatives fell while speaking, 
and suddenly expired from the same 
cause. A member of the law class of 
Transylvania, moreover, Experienced, 
a few weeks ago, a convulsive afTection 
from a congestion of blood in the 
head, induced by excessive excitement 
of the brain in the ardour of debate."* 
In many instances, indeed, the in- 
creased circulation in the brain, at- 
tendant on high mental excitement, 
reveals itself by its effects when least 
expected, and leaves traces after 
death which are but too legible. How 
many public men, like Whitbread, 
Romilly, Castlereagh, and Canning, 
urged on by ambition or natural 
eagerness of mind, have been suddenly 
arrested in their career, by the inor- 
dinate action of the brain induced by 
incessant toil ! And how many more 
have had their mental power for ever 
impaired by similar excess! When 
tasked beyond its strength, the eye 
becomes insensible to light, and no 
longer conveys any impressions to the 
mind. In like manner, the brain, 
when much exhausted, becomes inca- 
pable of thought, and consciousness 
is almost lost in a feeling of utter con- 
fusion. To the hard-working literary 
man, cerebral rest on Sunday is of no 
less utility than muscular rest is to 
the miner or coal-heaver. ** During 
many years' observation of intellectual 
labourers," says a London journalist, 
" we never knew a man to work seven 
days in the week who did not kill him- 
self, or kill his mind." And it de- 
serves to be seriously considered whe- 
ther young people who are busily 
occupied during six days of the week 
with study, should be burdened, so 
much as they frequently are in Scot- 
land, with Sunday *' taat«," demand- 
ing such painful efforts in committing 
to memory the prescribed portions of 
abstruse theological works and ill- 
understood hymns, that the day of rest 
and refreshment, in place of being a 

• Caldwell's Thoughts on Physical Edu- 
cntion, p. 114. 
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" delight," AS it ought to be, is looked 
forwcurd to with a feeling of aversion, 
which is apt to extend to religion 
itself. 

In delicate persons, and in invalids 
recovering from severe illness, the in- 
fluence of the quantity of blood upon 
the action of the brain is often very 
marked ; a mere change from the ho- 
rizontal to the sitting position will 
often be sufficient to induce fainting, 
fiimplj from the want of sufficient 
blood in the brain to sustain its action. 
From the same cause, mental power 
may be impaired without being actu- 
ally extinguished. A case of this kind 
was communicated to me by an expe- 
rienced teacher in England, in which 
the effect of change of position on the 
brain was so great that * the boy 
seemed to be of " two different cha- 
racters" when sitting and when lying. 
In the former attitude, when the 
brain was scantily supplied with 
blood, he was inactive and looked 
apathetic and sullen ; whereas, when 
he lay down, and the circulation was 
not impeded by the gravity of the 
blood, his real powers of mind became 
manifest, and he was " animated, 
talkative, and highly intelligent." 
This case deserves attention, both be- 
cause it is in itself of a striking na- 
ture, and because it was not communi- 
cated as an illustration of the point 
under discussion, but merely in refer- 
ence to the general discipline of the 
institution. An analogous case is 
mentioned by L6vy, of a man who had 
no memory except when lying with 
the head very low. 

Some distinguished authors have 
found the horizontal position most fa- 
vourable to felicitous composition. 
Thus L6vy tells us that the late Pro- 
fessor Goupil of ^trasburg prepared 
his brilliant lectures while recumbent; 
and Sir Walter Scott says <' that the 
half hour between waking and rising 
has all my life proved propitious to 
any task that was exercising my in- 
vention. When I got over any diffi- 
culty in a story, or have had in former 
times to fill up a passage in a poem, 
it was always when I first opened my 
eyes that the desired ideas thronged 



upon me. This is so much the case, 
that I am in the habit of relying upon 
it, and saying to myself when I am at 
a loss : — * Never mind ! we shall have 
it at seven o'clock to-morrow morning.' 
If I have forgot a circumstance, or a 
name, or a copy of verses, it is the 
same thing."* This effect, however, 
may have resulted to a considerable 
extent from the invigoration of the 
brain by sleep. 

Such are the principal organic con- 
ditions on which the health of the 
brain depends. We now come to the 
consideration of ilB functional or mental 
conditions. 

When treating of the laws of exer- 
cise (see pages 118 and 137), and ex- 
plaining the changes which take place 
in every organ of the body when it 
is called into activity, or, in other 
words, when its function is exercised, 
I took some pains to shew, Isty That 
when an organ is left too long inac- 
tive, the circulation of blood through 
its vessels becomes feeble and imper- 
fect, and the organ itself impaired in 
tone, and unfit to act with ease or 
energy ; 2dly, That when an organ is 
regularly and duly exercised, it re- 
ceives a proportionably copious sup- 
ply of blood, and acquires a healthy 
and vigorous tone, with a correspond- 
ing aptitude for free and ready ac- 
tion ; and, lastly. That when functional 
exercise is carried to excess, or is re- 
peated without sufficient intervals of 
repose, the circulation through the or- 
gan becomes unduly accelerated, and 
that, as a consequence, the function 
becomes excite(U^and is carried on 
with an energy and activity which 
are apt to exceed the limits of health, 
and to induce either disease or ex- 
haustion. From these fundamental 
principles I deduced the practical rule, 
that, in our management of ourselves 
and others, the second degree of exer- 
cise is that at which we ought sted- 
fastly to aim, and from which alone 
we can expect beneficial results. I 
have now to shew that this practical 

• Dkry of Sir Walter Scott in Lock- 
hart's Life. Feb. 10, 1836. 
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iD^reoce applies with equal force to 
the brai» as to other organs; and that* 
in endeavouring to promote its health, 
we aust ^ther regulate the exercise 
of aH its fuaetions hy the ordinary 
laws of physiology, or forfeit the ad- 
vantages which their observance is des- 
tined to confer upon us. 

Since, as I have already sheum, not 
only are increased activity of brain, 
and an increased flow of blood through 
its vessels, inseparably connected, but 
within certain limits the one is always 
proportioned to the other,it follows that, 
as &e function of the brain is to mani- 
fest the various powers of the mind, 
activity of mind necessarily Implies a 
corresponding activity of brainy and is 
attended with all its physiological re- 
sults. Or, in other words, activity of 
mind is as much the mode of exercise 
of the brain as walking is of the 
muscles, or vision of the eye ; and it 
is only by keeping this fact steadily 
in view that we can see our way 
clearly through the inconsistencies of 
different educational theories, and ar- 
rive at principles sufficient for our 
own guidance. Let us now see how 
far the ordinary laws of physiology 
apply to the exercise of the cerebral 
functions. 

That inactivity of the brain Impairs 
its healthy energy, and, as a necessary 
consequence, diminishes mental power, 
is amply proved by daily and hourly 
experience. Nor will this truth sur- 
prise any reflecting person who keeps 
in mind that, by disuse, muscles be- 
come emaciated and weakened, blood- 
vessels and nerves obliterated, and 
bone itself softened^and altered in 
structure ; and who considers, that, as 
a part of the same animal system, the 
brain is nourished by the same blood, 
and subjected to the same vital laws, 
as the muscles, bones, and nerves. 
For direct proof, however, I need 
only refer the reader to the well 
known Influence of solitary confine- 
ment upon the bodily and mental 
condition of even the most energetic 
and robust. Solitary confinement im- 
pairs and destroys mental vigour 
solely by the forced inaction into 
which it throws the brain; and unless 



relieved by occupation and the occa- 
sional vints of the attendants, it be- 
comes the most destruotive punish- 
ment which can be inflicted upon any 
human being. Under its unmitigated 
infliction, thestrong-mipded man aeon 
lapses Into the f eeblenese of childhood, 
and the sternest resolution yiel& like 
the willow to the gentlest breeze. 

It is from a similar cause that men. 
accustomed for years to a busy mnd 
bustling life, almost inevitably be- 
come hypochondriacal, melancholy, 
and enfeebled in mind and resolation, 
on retiring from business or from ac- 
tive public service to the quiet of the 
country, without any pursuit to oc- 
cupy their attention. The todn and 
mind, being left in inaction, soon lose 
their healthy tone, and indolence and 
ennui appear where calm eigoyment 
was confidently, but most unreasonably, 
looked for. It is the same cause which 
renders that seclusion from society, 
which invalids are apt to indulge in, 
so injurious to both bodily and mental 
soundness; and which often renders 
the situation of governesses one of 
misery aud bad health, even where 
every kindness is meant to be shewn 
towards them. In many families, 
especially in the higher ranks, the 
governess lives so secluded, that she is 
almost as much out of society as if she 
were placed in solitary confinement 
For the same reason, those who are cut 
off from social converse by any bodily 
infirmity, often become discontented 
and morose in spite of every resolution 
to the contrary. The feelings and 
faculties of the mind, which had for- 
merly full play in their intercourse 
with their fellow-creatures, have no 
longer scope for sufficient exercise ; 
and the almost inevitable result is ir- 
ritability and weakness in the corre- 
sponding parts of the brain. 

Ennui and inactivity thus directly j 
contribute to shorten life, and fumi^ 
another example of the adaptation by 
Divine wisdom of all things to each 
other. The human e^stem is arranged 
on the principle of acting in harmony 
with the requirements of .nian's social 
position, and health and activity thus 
go hand in hand. Ennui and inaeti- 
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vity iitiply that nuui faai nothing to do 
worth living for ; and such being the 
case, tiie mc e h a nism begina to rust 
and decay, just as a machine made 
by man does when left memplojed. 
Wbea loss of means, or other so-called 
m hribrlim e a , oblige the man of ennni 
and idlciiess to exert his powers ac- 
tively, healtii and strength return, 
and hia proepect of life improTes. 

We liMPfe a remarkable example of 
the atrophy ef organs following their 
entire disose, in the blindness of the 
fishes which live in the waters of the 
dark caves of the Tyrol and Kentucky. 
There is muck reason to think that in 
them the noB-derelopmentof the visual 
organs is the result of constant de- 
privation of light, the long*continued 
operation ef which cause has made 
blindness their natural condition. It 
would be a highly interesting experi- 
ment to try if removal to light would, 
in iiie course of generations, restore 
the sense of sight. 

These principlee are further illus- 
trated by what is observed among the 
deaf and blind, in whom, fk>om their 
b^ng precluded from a full participa- 
tion in ^e same sources of interest as 
are aecessible to their more favoured 
brethren, irritability, weakness of 
mind, and idiocy, are known to be 
much more prevalent than among 
othsar classes of people. In the JOie- 
tiomnaire de Medeeine (vol. xx., p. 87), 
Andral gives a description of the deaf 
and dnmb, every word of which bears 
a direct reference to the above prin- 
ciple ; and a similar account has been 
given of the blind by an equally intel- 
ligent observer. "The deaf-mute," 
says Andral, " presents, in his intelli- 
gence, his character, and the develop- 
ment of his passions, certain modifica- 
tions which depend on his state of 
isolation in the midst of society. He 
remains habitually in a state of half 
childishness, is very credulous, but, 
like the savage, remains free from 
many of the prejudices acquired in 
society. In hxm the tender feelings 
arc not deep ; he appears susceptible 
neither of strong attachment nor of 
lively gratitude ; pity moves him 
feebly; he has little emulation, few 



enjoymsnts, and few desires. This is 
what is oommonly observed in the 
deaf and dmosb, but the piotare is ikr 
fhrni being of nniverMd aj^Ucation ; 
some, more happily endowed, are re- 
markable fbr t&e great development 
of their intelleotual and moral nature, 
but others, on the eontrary, remain 
immersed in complete idiocy.** An- 
dral adds» that we must not infbr tram 
this, that the deaf and dumb are 
constitutionally infbrior in mind to 
other men. *' Their pwotrB** says he, 
" are not developed, hecauH thep Uve itO' 
latedfrom eociety : place them, by iome 
means or other, in rekition with their 
feUovMoienf and they %vill beeome their 
equait" This is tiie cause of the 
rapid brightening up of both mind 
and features, which is so offcen ob- 
served in blind or deaf children, when 
transferred from home to public insti- 
tutions, and there taught the means of 
c(myerse with their fellows. In these 
instructive instances, the whole change 
is from a state of inactivity of the 
mind and brain to that of their whole- 
some and regular exercise. 

Our next proposition was, that 
when aU the mental powers are duly 
and reyularly exercised, the hrmn rC' 
ceives a proportionably copioiu supply 
of blood, acquires a healthy and vt- 
gorous tone, and becomes Jilked for the 
prompt, free, and energetic action of aU 
the functions appertunning to the mind. 
In support of this proposition, I shall 
enter into no details. Besides its be- 
ing almost self-evident, prooft of its 
accuracy are of easy access, and 
abound everywhere in society to such 
an extent, that it would be a waste of 
time to reproduce them here. I shall, 
therefore, pass at once to the principle* 
implied in the third proposition, 
namely, that when mental exercise is 
carried to excess, either in durcUion or 
in frequency, tJie dreulation through the 
vessels of the brain becomes excited in a 
corresponding degree, and %dtimately 
induces a state of disease which it is 
not always easy to remove. 

When the eye has been intently ex- 
ercised for a length of time without 
sufficient intervals of repose, it is ob- 
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served, as I have said, to become 
blood-shot and unusually sensitive to 
the light ; and if the exercise be per- 
severed in, inflammation and loss of 
sight may be the ultimate results. 

Precisely analogous consequences 
ensue when the mind is employed to 
excess. The vessels of the brain be- 
come distended, and its action becomes 
excited, till it borders upon, or actually 
passes into, disease. At any time of 
life, accordingly, excessive and long- 
continued mental exertion is hurtful ; 
but in infancy and early youth, when 
the structure of the brain is still imma* 
ture and delicate, permanent mis- 
chief is more easily inflicted by in- 
judicious treatment than at any sub- 
sequent period — and, in this respect, 
the analogy is complete between the 
brain and the other parts of the body, 
as we have already seen exemplified 
in the injurious effects of premature 
exercise of the bones and muscles. 
Scrofulous and rickety children are 
the most usual sufferers in this way. 
They are generally remarkable for 
large heads, great precocity of under- 
standing, and small delicate bodies. 
But, in such instances, the great size 
of the brain and acuteness of mind 
are the results of morbid growth ; 
and, even with the best management, 
the child passes the first years of its 
life constantly on the brink of active 
disease. Instead, however, of trying 
to repress its mental activity, the fond 
parents, misled by the early promise of 
genius, too often excite it still farther, 
by unceasing cultivation and the ne- 
ver-failing stimulus of emulation and 
X>rai8e ; and finding its progress, for 
a time, equal to their warmest wishes, 
they look forward with ecstasy to the 
day when its talent will break forth 
and shed a lustre on its name. But 
in exact proportion as the picture be- 
comes brighter to their fancy, the pro- 
bability of its being realized becomes 
less ; for the brain, worn out by pre- 
mature exertion, either becomes dis- 
eased or loses its tone, leaving the 
mental powers slow and depressed for 
the remainder of life. The expected 
prodigy is thus ultimately and easily 
out-stripped in the social race by 



many whose dull outset promised him 
an easy victory. 

In speaking of children of this de- 
scription, Dr Brigham, in an excellent 
little work on the influence of mental 
excitement on health, published about 
twenty years ago in America, says : 
'^ Dangerous forms of scrofiilous disease 
among children have repeatedly fallen 
under my observation, for which I 
could not account in any other way, 
than by supposing that the brain had 
been exercised at the expense of other 
parts of the system, and at a time of 
life when nature is endeavouring to 
perfect all the organs of the body ; and 
after the disease commenced, I have 
seen with grief the influence of the 
same cause retarding or preventing 
recovery. I have seen several affect- 
ing and melancholy instances of chil- 
dren five or six years of age lingering 
awhile with diseases from which those 
less gifted readily recover, and at last 
dying, notwithstanding the utmost 
efforts to restore them. During their 
sickness they constantly manifested a 
passion for books and mental excite- 
ment, and were admired for the matu- 
rity of their minds. The chance for the 
recovery of such precocious children is, 
in my opinion, small, when attacked by 
disease ', and several medical men have 
informed me, that their observatious 
had led them to form the same opinion, 
and have remarked, that in two cases 
of sickness, if one of the patients was 
a child of superior and highly culti- 
vated mental powers, and the other 
one equally sick, but whose mind had 
not been excited by study, they 
should feel less confident of the reco- 
very of the former than of the latter. 
This mental precocity results from an 
unnatural development of one organ 
of the body at the expense of the con- 
stitution."* 

It should constantly be borne in 
mind, that the immature constitutions 
of children are much more susceptible 
of injurious influences than the fully 
developed systems of adults. Conse- 

* Remarks on the Influenco of Mental 
Cultivation and Mental Excitement upon 
Health. BjAmariah Brigham, M.D. P. 45. 
Boston, 1883. 
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quently, in disease, when the natural 
irritabiUty of the young is generally 
increasedy it becomes a matter of para- 
mount importance to remove all sources 
of excitement. When this is not at- 
tended to, and when, moreover, suffi- 
cient care is not taken to ensure per- 
fect ventilation, the mortality of such 
children is found to be much greater 
than that of sick adults, although the 
general rate of mortality at the same 
periods is the reverse. This is espe- 
cially the case in the Hdpital des 
£nfant8 Malades at Paris, where, from 
the number of children congregated 
together in wards, it is almost impos- 
sible to ensure quiet and purity of 
air. Accordingly, during the year 
1848, the rate of mortality among 
them was 1 in 5*36, and the average 
stay in the hospital was 60*51 days ; 
whereas the general rate of mortality 
in all the Parisian hospitals was 1 in 
10*73, and the average stay 27*98 
days.^ Such facts make it appear ex- 
tremely doubtful, whether, balancing 
the evil with the good, the erection of 
an hospital for sick children, as is 
at present contemplated in London, 
would be really beneficial. 

Dr Brigham justly remarks, that it is 
ignorance in the parents which leads to 
the too early and excessive cultivation 
1 of the minds of children, especially of 
I those who are precocious and delicate ', 
I but from the examples which he gives, 
and the general bearing of his admoni- 
tions, the error of commencing syste- 
matic education too soon, and stimulat- 
ing the infant mind too highly, seems 
to be decidedly more prevfdent in the 
United States than in this country. 
Among the " children's books" in the 
United States, many are announced 
as purposely prepared *'for children 
from two to three years old !" and 
among others are ** Infant Manuals" 
for Botany, Geometry and Astronomy ! ! 
That mode of teaching is considered 



* Annales d'Hygidne Fablique. Oct. 
1849. P. 887 

The ages of the children in the H6pital 
des En&Qts Malades yary from 2 to 15 
years. The great proportion of them are 
between 5 and 15 years, which constitutes 
the most healthy period of life. 



the best which forces on the infant 
mind at the most rapid rate, without 
regard to health or any other con- 
sideration. In this country, children 
are not generally sent to school so 
early ; but education is still too much 
restricted to the exclusive exercise of 
the mental powers, to the neglect of 
the physical ; and, in the instance of 
delicate children, is pushed on too 
rapidly. I have witnessed the fate of 
one of these early prodigies, and the 
circumstances were exactly such as 
those above described. The prema- 
turely developed intellect was ad- 
mired, and constantly stimulated by 
injudicious praise, and by daily exhi- 
bition to every visiter who chanced to 
call. Entertaining books were thrown 
in the way; reading by the fireside 
encouraged ', play and exercise ne- 
glected; the diet allowed to be full 
and heating, and the appetite pam- 
pered by every delicacy. The results 
were, the speedy deterioration of a 
weak constitution, a high degree of 
nervous sensibility, deranged diges- 
tion, disordered bowels, defective nu- 
trition, and, lastly, death, at the very 
time when the interest excited by the 
mental precocity was at its height. 

Such, however, is the ignorance of 
most parents on physiological subjects, 
that when one of these infant prodigies 
dies from erroneous treatment, it is not 
unusual to publish a memoir of his 
life, that other parents may see by 
what means such transcendent quali- 
ties were called forth. Dr Brigham 
refers to a memoir of this kind, in 
which the history of John Mooney 
Mead, aged four years and eleven 
months, is narrated as approved of by 
*^ several judicious persons — ministers 
and others, all of whom united in the 
request that it might be published, 
and all agreed in the opinion, that a 
knowledge of the manner in which the 
ehiid was treated, together with the re^ 
auUsj would be profitable both to parents 
and children, and a benefit to the eatise 
of education.^^ This infant philosopher 
was '* taught hymns before he could 
speak plainly;" << reasoned with" and 
constantly instructed until his last ill- 
ness, which, " without any assignable 
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«a«iM^" ptit on a YxolMit aad anezpected 
foran, and carried him off. AsaWAitN- 
iMe not to force education too mmq or 
too iiist) this ctM may be truly *^ pro»- 
fitaUei both to pairents and chUdren ;" 
bot^ tm an example to be followed, it 
emuredly cannot be too strongly or 
loudly condemned. Infant Sohools, 
bowever, in which phynical health and 
moral truning are duly attended to, 
are excellent iBBtitution8. Such are 
those established and regulated on the 
plan of the benevi^ent WUderspin, 
whose exertions have gone so far to de- 
monstrate the importaaoe of early in- 
fhnt training. But I regret to say that 
many schoob^ that have been opened 
under the same name have scarc^y 
any one eouad principle in actkm; 
and threeeten to do more ii^jury to the 
children by forced and ii\judictoas in- 
tellectual cultivation and dose con- 
finement» than will be easily remedied 
even by tiiebest management in after^ 
life. I know some scbMds consisting of 
a sii^le small apartmraut without any 
play-gioundy and with very imperfect 
means of ventilation^ where upwards of 
150 children are crowded together for 
four or five hoars a day, with no flree 
access to tiae open air,-— 410 adeqoAte 
muscular or puhnonary exercise, — 
no mental re«r0ation worthy of the 
name^ — nosystematic eultivatioti of the 
moral ami social Heelings in actual in- 
tercourse with each other, — and where, 
with the eaceptioD of a few intervals 
of rest, an occasional march round the 
room, aad a frequent change of subject, 
the time ia consumed in inteUectual 
taslcs> to the almost con^to ezdusion 
of every thing else. Schools of this 
description cannot be too strongly de- 
nonneed as firaught with mischief to 
the yoittg, and as flagrant abuses of a 
most valuable principle. But in thns 
censuring what is radically wrong, we 
must be carefU not to go to the other 
extreme^ and, like Cobbett, condemn as 
bad that which issoonly in Us al)iBes. 
A well*regtthitod Infant School is an 
instrament of great power in improv- 
ing and humanizing mankind.^ 

* Many of m y rea d ers will be glad to leara 
that Dr Brigiuua's Utile work baa baea ra- 
printed ia this* oonntry in a vary cheap 



In the Wittiams Secular Schod in 
Edinburgh, the principles above ex- 
pounded havebeensnocessfaUyrediKed 
to practioe: — ** Great care is takon, es- 
pecially witii the younger childr«n, to 
avoid overtaskingtfae brain. The^teach- 
er has found it necessary to make the 
lessons on mental arithmetto of shorter 
duration than any of the others, as chil- 
dren of highly nervous temperaments 
have complained of headache after such 
lessons, when protracted to the same 
length as the other lessons. Any mndue 
activity of the brain is at mioe mani- 
fested by a characteristic brightness 
and restless expression of the eye, 
generally accompanied with a flush of 
the cheeks, and a redness and burning 
of the ean; sometimes there is « red 
band across the bridge of the nose, or 
the chin is more flushed than the rest 
of the face ; hi all cases the- forehead 
is unusually hot,^ and frequently head- 
ache is complained of. The experience 
of the teacher has eaabled him to de- 
tect these symptoms immediateXy when 
they present themselves, and to remove 
the exciting causes 

^ It is interesting to observe, that 
while the general mental activity of 
the children has so greatly inoreesed 
since the commencement of the sdiool, 
instancea of this kind of morbid acti- 
vity have become far less fireqoent, aad 
of late have been almost unknown. A 
few cases have occurred of highly ner* 
vons aad excitable duldren, whofbr 
some time alter entering the aehod 
exblbited continually some of the above 
named symptoms; bat this tendency 
has gradmUly subsided^ and tiieir 
general health and robostnese have 
improved, while their inteUeetaal pro- 
gress has continued very satisfactory; 
facte which shew strikingly that ths 
syatem of instruction adopted in tbe 
sdiool is safe and healthy, and the 



ftnnu with notes by the late Dr TlJawitih' of 
Glasgow. Dr Caldwell's ** Thouflfrts oa 
Physical Edaoatiou** baa alao bean re- 
published, with additions from bis other 
writings, and notea by Ifr Befaart Cbx. 
Both works oontaia flMta and pttediplea of 
great interest to avcry parent aad teadier, 
and era calealatad te ba higUy naaAd ia 
advancing the caaaa 
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tendmey to exeasilTe eerelHra] actiyity 
is l€M tlM& in Bclioolfl in whicii tasks 
to be loamed by rote ctmstitute tbe 
chief ezerciBea, and in which strong 
stinraiaatB to love of approbation and 
finr are applied as means of eliciting 
exestioo. This is easily explained 
when we consider that the blood, which 
flows to the head under all circum- 
stances of mental actiTity, becomes 
diiFased ov^ the whole brain when 
the action is general, and thns mode- 
rate and uniform excitement results ; 
whereas, when only a fbw organs are 
aetiTe, as in learning lessons by rote, 
or in mental arithmetic, there must 
bo a tendency to a concentration of 
the Mood upon these parts, and the 
danger of morbid action is proportion- 
ally increased. Thorough ventilation 
is abo carefully attend^ tOy and has 
a T«ry beneficial eflisct in warding off 
drowsiness on the one hand, and undue 
ezdtiement, from ezcesrive interest in 
the sttt^Des, on the other."* 

In youth, too, much mischief is done 
hy thft long dally periods of attendance 
at schoc^, by the want of adequate sus- 
tenance at an early period of the day, 
and by the continued application of 
mind, which the ordinary system of 
ednoatioB requires. The law of ezer- 
cise, that long-sustained action ez- 
faaosts the vital powers of an organ, 
applies, I cannot too often repeat, as 
well to the brain as to the muscies ; 
and hence the necessity of varying the 
oocnpations of the young, and allow- 
ing firequent intervals of active exer- 
cise in the <^f»en air, instead of en- 
fiweing the oontinmd confinement 
which is now so common. As might be 
expected, thfe exdostve attention to 
mental ci^are fails even in its essen- 
tial olject; for experience shews, that, 
with a rational distribution of employ- 
ment and exercise, a child will make 
greater progress than in double the 
time employed in continuous mental 
exertion. If the human being were 
made ii^ of nothing but a brain and 
nervous system, we might very rea- 
sonably content ourselves with seden- 
tary porsuitoy and confine ourselves 

* Second Annual Report of the Williuam 
Seeahur School, p. 9. Bdinbargh, 180 U 



entirely to the mind. But when ob- 
servation tells OS that we have nnme- 
rous other important organs of mo* 
tion, sanguification, digestion, circu*^ 
lation, and nutrition, all demanding 
exercise in the open air, as essential 
both to their own health and to that 
of the nervous system, it is vrorse 
than foUy to shut our eyes to the 
truth, and to act as if we could, by 
denying it, alter the oonstitntiim of 
nature, and thereby escape the conse- 
quences of our misconduct. 

Reason and experience being thus 
set at nought by both parente and 
teachers in the management of chil- 
dren, young people naturally grow 
up with the notion that no snch Influ- 
ences as the laws of physiology exist, 
and that they may follow any course 
of life which inclination leads them 
to prefer, without injury to health, 
provided they avoid what is called 
dissipation. It is owing to this ignor> 
ance, that we find young men of a 
studious or literaiy habit enter heed- 
lesdy upon an amount of mental ex- 
ertion, nnalleviated by bodily exercise 
or intervals of repose, wMch is quite 
incompatible with the continued en- 
joyment of a sound mind in a sound 
body. Such, however, is the effect of 
the total neglect of all instruction in 
the laws of the organic fVame during 
early education, that it becomes almost 
impossible to warn an ardent student 
against the dangers to which he is 
exposing himself, and nothing but 
actual experience will convince him 
of the truti^ From these observations 
it will be evident how much truth 
and good sense are contained in the 
following extract of a letter fh)m 
Romilly to Eoget, dated 12tii Septem- 
ber 1797. « I am afhdd," he writes, 
« of your prosecuting your studies with 
more ardour and perseverance than 
your strength will allow of. I need 
not certainly impr e ss on your mind 
one value of life and heallii, not on 
your own account alone, but for the 
sake of those most dear to you. But 
you really sliould consider that It is 
with respect to knowledge as with 
many other things ; by attempting 
too mueb we often loae instead of 
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gaining, and a fortnight of too clote 
occupation may make all ttvkdy impos' 
sihU for many weeks and months that 
foUow it. I have experienced this 
myself when I was nearly of your 
age, and have been obliged to expiate 
by many tedious months of languor 
and constrained idleness, the impru- 
dent exertions which had exceeded 
my strength. You ought to reflect 
that relaxation is to the full as neces- 
sary as study to your success, and that 
the time which appears to be thrown 
away is really, even with respect to 
the advancement of your studies, time 
most profitably employed. I am at 
this moment putting in practice the 
doctrine I inculcate ; for my only occu- 
pation here is to ride about the country, 
to enjoy the sea-air, and read books of 
amusement."^ To give additional 
w<eight to this advice, we shall now 
quote the experience of a distinguished 
literary gentleman who seems to have 
acted in an entirely opposite spirit. 

^* I have been a workman in my 
day," says Sir Edward Bulwer Lytton. 
^' I began to write and to toil, and to 
win some kind of a name, while yet 
little more than a boy. With strong 
love for study of books — with yet 
greater desire to accomplish myself in 
the study of men — for sixteen years I 
conceive no life to have been more 
filled with occupation than mine. 
What time was not given to action 
was given to study; what time not 
given to study, to action — labour in 
both ! To a constitution naturally far 
from strong, I allowed nO pause or res- 
pite. The wear and tear went on with- 
out intermission — the whirl of the wheel 
never ceased. 

" Sometimes, indeed, thoroughly 
overpowered and exhausted, I sought 
for escape. The physician said ' Tra- 
vel,' and I travelled ; ' Go into the 
country,' and I went. But in such 
attempts at repose all my ailments 
gathered round me, — made themselves 
far more palpable and felt. I had no 
resource but to fly from myself — to fly 
into the world of books, or thought, or 
reverie,— to live in some state of being 

* Life of Sir Samuel Romilly, vol. ii.,p. 61 



less painful than my own. As long as 
I was always at work it seemed that I 
had no leisure to be ill. Quiet was 
my hell. 

" At length the frame thus long neglected ^ 
^-patched up for a while by drugs, and 
doctors, — put off and trifled with as an 
intrusive dun — like a dun who is in his 
rights j'^l>rought in its arrears crushing 
and terrible f accumulated through long 
years ,* worn out and wasted, the con- 
stitution seemed wholly inadequate to 
meet the demand, . 

" The exhaustion of toil and study had 
been completed by great anxiety and 
grief. I had watched with alternate 
hope and fear the lingering and mourn- 
ful death-bed of my nearest relation 
and dearest friend — of the person 
around whom was entwined the strong- 
est affection my life had known — and 
when all was over, I seemed scarcely 
able to live myself. 

** At this time, about the January 
of 1844, I was thoroughly shattered. 
The least attempt at exercise exhausted 
me. The nerves ga»e way at the most 
ordinary excitement — a chronic irrita- 
tion of that vast surface we call the 
mucous membrane, which had defied 
for many years all medical skill, ren- 
dered me continually liable to acute at- 
tacks, which from their repetition, and 
the increased feebleness of my frame, 
might at any time be fatal. Though I 
free from any organic disease of the | 
heart, its action was morbidly restless 
and painful. My sleep was without 
refreshment. At morning I rose more I 
weary than I had lain down to rest. 

'^ Without fatiguing you and your { 
readers with the longa cohors of my i 
complaints, I pass on to record my 
struggle to resist them. I have always i 
had a great belief in the power of ^ 
WILL. What a man determines to do 
— that in ninety-nine cases out of the | 
hundred I hold that he succeeds in 
doing. I determined to have some 
insight into a knowledge I had never i 
obtained since manhood — the know- | 
ledge of health. 

" I resolutely put away books and 
study, sought the airs which the phy- 1 
sicians deemed most healthful, and j 
adopted the strict regimen on which | 
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all tke children of Eaculapiiu bo wiBoly 
inBist. InehortylmointaixiedtheBame 
gaiieml habitB as to hours and diet 
(with the exception of wine, which in 
moderate quantities Beemed to me in- 
dispensable), as I afterwards found in- 
stituted at hydropathic eetahlishmentB. 

^* I dwell on this to forestall in some 
degr^ the oommon remark of personB 
not well acquainted with the -medical 
agencies of water — that it is to the 
regular life which water-patients lead, 
and not to the aliment itself, that they 
owe th^ recovery. l^evertheleBs, I 
found thai these, changes, however 
saliitery in theory, produced little, if 
any, practical am^ioration in my 
health. 

^ All invalids know, perhaps, how 
difficult, under ordinary circumstances, 
is the alteration of habitB from bad to 
good. The early rising, the walk b^ 
fore breakfast, so delicions in the feel- 
ings, of freshness and vigour which 
thej bestow upon the strong, often 
become punishments to the valetudi- 
nariajB. Headache, languor, a sense of 
wearineas over the eyes, a sinking of 
the whole systcon towards noon, which 
seemed imperiously to demand the 
dangerous aid of stimulants, were all 
that I obtained by the morning breeze 
and the languid stroll by the sea-shore. 

*' The suspension of study only af- 
flicted me with intolerable ennui, and 
added to the profound dqection of the 
spiritB. The brain so long accustomed 
to morbid activity, was but withdrawn 
from its ususl occupations to invent 
horroora and chimeras. Over the pil- 
low, vainly sought two hours before 
midnight, hovered no golden sleep. 
The absence of excitement, however 
unhealthy, only aggravated the symp- 
toms of ill-health.^'« 

This case is doubly instructive ; for 
we see, in the first place, how the ig- 
norance of physiological knowledge 
led to the long-continued infringement 
of the laws of health, and, in the second 
place, how the same ignorance per- 
mitted the delusion that restoration 
from a state of such long-established 
suffeiing could be effected simply by 

* Confessions of a Wator-paiient. 



^* seeking the airs which the physicians 
deemed most healthful, and adopting 
the strict regimen on which all the 
children of Esculapius so wisely insist.' ', 
Through a period of long yean the 
frame ^^ had been put off and trifled 
with as an intrusive dun," till at lest 
it " brought in its arrears, crushing 
and terrible.'' The whole system was 
shattered ; every function was im- 
paired. <' The physician said* Travel,^ 
and I travelled; * Go into the country,' 
and I went ;" but the physician coujld 
not remove that ignorance of the laws 
of the human constitution which had 
produced the malady, and which still 
interfered with its removal. To those- 
who have read the chapter on Muscu- 
lar Exercise in the present work we 
need not say that the morning walk 
reluctantly undertaken as a task, and 
the languid stroll by the sea^side, so 
far fh>m being in accordance with the* 
laws of health, or even with the rules 
'* instituted in hydropathic establiBh- 
ments," were in reality opposed to 
both, and decidedly '^frauds on the 
constitution."* 

No wonder, then, that from such 
practice the wretched invalid failed to 
draw relief. Country air and exercise 
were in themselves rational prescrip- 
tions, but they require^ to be ration- 
ally administered ; and even then the 
improvement to be expected in such a 
condition could be but slow and fluctu- 
ating. Disappointed in his hopes of 
amendment, Sir Edward had recourse 
to hydropathy, and in pursuing this 
syBtem was incidentally placed in cir- 
cumstances much more favourable to 
the restoration of healthy action, than 
those he had previously been in, al- 
though they appeared to him to consist 
of the same " general habits as to 
hours and diet" which he had formerly 
pursued. But in reality there were 
essential differences. The languid 
stroll by the sea-side which produces 
no acceleration of the vital metamor- 
phoses, was exchanged for invigorate 
ing mountain-exercise, which, by pro- 
moting those changes, is so indispens- 
able an adjunct of the water-cure that 



* Sec page 105. 



s 



: 



274 



BAD EFFECTS OF EXCE8SIVB STUDY. 



the rfstem fails on the plain. There 
was now, moreover, a hopeful mental 
condition, kept ap by cbeerfol social 
interconrse, which tended to soothe the 
morbid excitement of the nervous sys- 
tem, and rendered exercise no longer 
a harden and a punishment. If to 
these reasons for improvement we add 
the occupation of following out the 
system, tiie influence of the early hours 
for meals, and the stimulus imparted 
to the cutaneous functions by the ap- 
plication of the water, we can readily 
see good grounds for believing that 
the patient derived benefit from the 
water-cure. But no treatment could 
obliterate all the consequences of his 
former habits ; " I do not even now 
affect," he says, *^ to boast of a perfect 
and complete deliverance from all my 
ailments." Kor could such a consum- 
mation be rationally expected. The 
*' arrears, crushing and terrible, accu- 
mulated through long years," could 
not be liquidated in a week — nor in a 
month — nor in a year — ^probably not 
fully liquidated in all the remaining 
years of life. There exists no roytd 
road by which the frame, wherein 
" the tear and wear went on without 
intermission — the whirl of the wheel 
never ceased," could be conducted 
back to health and strengtii. Nature 
cannot for ever be evaded like an in- 
trusive dun. Sooner or later she will 
assert her claims ; and the longer the 
settiement is delayed, the heavier will 
be the reckoning at last. 

I have seen several instances of in- 
sanity, and also of total incapacity for 
future usefiil exertion, brought on by 
lonff-protracted and severe study, in 
subjects whose talents, under a better 
system of cultivation,^ would have 
raised them to that eminence, the in- 
judicious pursuit of which had defeated 
their own object, and ruined their 
general health. Dr Browne of Dum- 
fries mentions, in the Kinth Annual 
Report of the Crichton Eoyal Institu- 
tion, a patient who, *' himself a teach- 
er, trained under a system which en- 
forced continuous application, enjoined 
an hour's relaxation and eleven of 
study, or mental application of some 



kind, and openly professed as an ob- 
ject to condense the greatest possible 
amount of knowledge into the shortest 
possible time, — ^is now exhausted, de- 
jected, dispirited, aged and decrepid 
in mind, but deluded with the belief 
that he has accomplished all things." 
Pope was another remarkable victim 
of this error. By excessive application, 
he had reduced his health to such a 
deplorable state, that he at last gave 
way to it and prepared to die. ** He 
fell into that state of exhaustion, which 
Smollett, too, once experienced for 
half a year, a eoma tfigU — an affection 
of the brain, when the principle of 
life is so reduced that all external ob- 
jects appear as if passing in a dream, 
— ^a sort of torpid indistinct existence." 
Dr Radcliffe heard of his condition, 
and ordered him to give up study and 
ride on horseback. Pope fortunately 
followed the advice, and regained com- 
parative health. In two cases of a 
similar description which came under 
my own notice, the sufferers made the 
remark, that early instruction in the 
structure and laws of the animal eco- 
nomy, such as that which I am now 
attempting to communicate, might 
have saved them. Both meant well, 
and erred from ignorance more than 
from headstrong zeal. 

As an example, on the other hand, 
of the advantages that -vn gained by 
duly alternating application and re- 
laxation, I may mention that a few 
years ago the system of granting a 
month's leave of absence annually to 
the clerks in the Bank of England was 
introduced by the Gk»vemor, Mr Cot- 
ton. It was expected that the change 
would render an addition of twenty 
clerks necessary to admit of the Bank's 
business being properly performed; 
but experience shewed that no increase 
whatever was required. The number 
of absentees from indisposition was so 
much reduced, and the efficiency of 
the officers on duty so much increased, 
that even less difficulty was found in 
conducting the business of the esta- 
blishment than before. Instead of 
being commended, as in former times, 
for constant attendance at his post 
without availing himself of the leave 
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of* absence, a clerk is now considered 
as rather doing wrong in neglecting the 
opportunity of recruiting his strength. 
In the first number of the American 
Annals of Education there is an in- 
structive article which strikingly il- 
lustrates the preceding exposition. 
" For twenty years and more," says 
the writer, in reference to what had 
taken place in an American seminary, 
" the unnatural union of sedentary 
with studious habits, contracted by the 
monastic system, has been killing in 
the middle age. The Register of 
Education shews, in one year, 120 
deaths. Examine into the particular 
cases, and these will be found the un- 
doubted effects of sedentary habits. 
I/ook at one name there. He had valu- 
able gifts, perfected by two years' 
academic, four years' collegiate, and 
three years' theological studies. He 
precushed, gave much promue, and tAen 
died of a stomach disease* He eon- 
tracted it when a student. He did not 
alternate bodily with mental labour, 
or he had lived and been a blessing to 
the church. When he entered on his 
nudieSf he was growing into full size and 
strength. He sat down tiU his muecle» 
dwindled, his digestion became disor* 
deredf his chest contracted, his lungt 
congested, and his head liable to periodi- 
cal pains. He sat four years in col- 
lege, and three years in theological 
application. Jjook at him now. He 
has gained much useful knowledge, 
and has improved his talents ; he has 
lost his health. The duties of his 
mind and heart were done, and faith- 
fully so ; but those of his body were 
left undone. Three hundred and 
seventy-five muscles, organs of motion, 
have been robbed of their appropriate 
action for nine or ten years, and now 
they have become, alike with the rest of 
his frame, the prey of near one hundred 
and fifty diseased and irritable nerves,^^ 
— ** Look at another case. Exposure 
incident to the parson or missionary 
has developed the disease in his chest, 
planted there while fitting himself for 
usefulness. He contracted a sedentary, 
while he was gaining a studious habit. 
That which he sows, that also shall 
he reap. The east winds give him 



colds; a pulpit effort causes hoarse- 
ness and cough, oppression and pain. 
He becomes alarmed and nervous. 
His views of usefulness begin to be 
limited. He miMt now go by direction, 
and not so much to labour where others- 
wise he would have been most wanted, 
€u to nurse his broken constitution. 
He soon adds to the number of myste* 
rious providences, — to the number of 
innocent victims, rather, of cultivat- 
ing the mind and heart, at the unne- 
cessary and sinful expense of the 
body, — to the number of loud calls to 
alternate mental and corporeal action 
daily, for the reciprocal sanity and 
vigour of both body and mind." 

In early and middle life, fever, with 
an unusual degree of cerebral disor- 
der, is a common consequence of the 
excessive and continued excitement of 
the brain, which is brought on by se- 
vere study, unremitted mental exer- 
tion, anxiety, and watching. Some 
very marked cases of this kind have 
come under my observation ; but that 
of Sir Humphry Davy is so strikingly 
illustrative of the dangers alluded to, 
that I cannot do better than lay it be- 
fore the reader. In November 1807, 
that distinguished philosopher was 
seized with very severe fever, in conse- 
quence of the excitement and fatigue 
which he underwent when engaged in 
the researches that led to his splen- 
did discovery of the alkaline metals. 
"The laboratory of the Institution 
was crowded with persons of every 
rank and description, and Davy, as 
may be readily supposed, was kept in 
a continued state of excitement 
throughout the day. This circum- 
stance, co-operating with the effects of 
the fatigue he had previously under- 
gone, produced a most severe fit of 
illness, which, for a time, caused an 
awful pause in his researches, broke 
the thread of his pursuits, and turned 
his reflections into different channels. 
Davy ascribed his illness to contagion 
caught in experimenting on the fumi- 
gation of hospitals." " Upon con- 
versing, however, with Dr Babington, 
who, with Dr Frank, attended Davy 
throughout his illness, he assured me 
that there was not the slightest ground 
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for this opinion, and that the fevner 
was evidently the effect otffxtiyue and 
an over'exeited brain. The reader 
will not feel much hesitation in be- 
lieving this statement, when he is 
made acquainted with the habits of 
Davy at this period. His intelUctwid 
exertions w4re of the most injurious 
kind, and yet, unlike the philosophers 
of old, he sought not to fortify him- 
self by habits of temperance.'' ''Such 
was Ms great celebrity at this period 
of his career, that persons of the highest 
rank contended for the honour of 
his company at dinner, and he did not 
possess sufficient resolution to resist 
the gratification thus afforded, al« 
though it generally happened that his 
pursuits in the laboratory were not sus- 
pended until the appointed dinner hour 
had passed. On his return m the even- 
ing, he resumed his chemical labours, 
and commonly continuedthemt&l three or 
four 6^ clock in the momin^f and yet the 
servants of the establishment not unfre* 
quently fownd that he had risen before 
themJ^ Such was the alarming state 
of his health, that for many weeks his 
physician regularly visited him fbur 
times in the day ^ and the housekeeper, 
Mrs Greenwood, never retired to bed 
except one night during eleven weeks. 
In the latter part of his illness, '^ he 
was reduced to the extreme of weak- 
ness, and his mind participated in the 
debility of his body.''* 

• Park's Life of Sir H. Davy, p. 18S. 
It is. proper to mention, that in the " Me- 
moirs of the Life of Sir Humphry Davy,** 
by hifi brother Dr John Davy, Dr Paris ia 
; accused of much exaggeration in what is 
quoted above. ** Instead," Says Dr Davy, 
'* of returoing to the laboratory after din- 
ner, and working there till a late hour, and 
resuming his labours after three or fbur 
hoars* sleep, it was very unusual for my 
brother to revisit it after he had dressed 
for dinner, and before breakfast I do not 
believe he ever entered its precincts. Ho 
was never, to the best of my knovrledge, in 
the habit of abridging greatly his hours of 
rest, which were commonly seven or eight.'* 
(Vol i., p. 262.) Dr Davy, however, con- 
firms the statement as to his brother'lB nu- 
merous dinner-engagements, and likewise 
mentions that his physicians " considered the 
disease as the result of over-fatigue and ex- 
citement from his experimental labours and 



Infltances sometimies odour of per- 
sons, exhausted by anxiety and long 
attendance on others, beiBgth^ma^ves 
attacked by fever, and dying, more 
from the unfavourable state to which 
previous exhaustion had reduced them, 
than frosn the intensity of th« fever 
itself. 

Kervous disease from escoeesive 
mental labour and exaltation -elf feel- 
ing, sometimes «hews itself in ainother 
form. From the want of proper in- 
tervals of rest, the vascolar excite- 
ment of the brain, which always ac- 
companies activity of mi»d, sever has 
time to subside, and a resUess irrita- 
bility of temper and disposition oomes 
on, attended with sleeplessness and 
anxiety, for whidi no external oause 
can be assigned. The symjptoms gra- 
dually become ^ggravated^ the diges- 
tive Ainctions give way, nutrition is 
Impaired, and a sense of wretchedness 
is constantly present, which often 
leads to attempts at suicide. While all 
this is going on, however, the patient 
will talk or transaef business with 
perfect propriety and accuracy, and 
no stranger could tell that any thing 
ails him. But in his intercourse with I 
his intimate friends or physician, the i 
havoc made upon the mind becomes 
apparent; and, if not speedily ar- 
rested, it soon terminates (according > 
to the constitution and circumstances i 
of the Individual concerned) in de- ! 
rangement, palsy, etpoplexy, fever, soi- ' 
cide, or permanent weakness. I 

As age advances^ moderation in 
mental exertion becomes still more ne- 
cessary than in early or mature years. 
Scipion Finel, in adverting to the 
evil consequences of excessive moral 
or intellectual excitement, acutely re- 
marks, that although in youth and 
manhood the wear of the brain thus 
induced may be repaired, no sudf re- 
storative process follows over-exertion 
in the decline of life ; *' what is lost 
then is lost for ever. At that period, 
we must learn to wait for what the 
brain is willing to give, and allow it 
to work at its own time : to attempt 

discoveries." (P. 886.) This opinion was 
expressed by Dr Babington to Dr Davy 
himself. 
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to force it is to Vfeaken it to no purpose ; 
it beoomes excited and quickly ez- 
hauBted when forced to Tigorous 
thinking."— *' Men of exalted intel- 
lect perieh by their brains, and such 
is the noble end of those whose genius 
procures for them that immortality 
which 80 many ardently desire."* 

Who can peruse these lines without 
the fate of Sir Walter Soott occurring 
to his mind as a practical illustration 
of their truth ? in. the vigour of man- 
hood, few ever wrote so much, or with 
greater ease. But when, on the 
verge of old age, adversity forced him 
to unparalleled exertion, the organic 
waste could no longer be repaired, and 
perseverance only ^^ weakened the 
brain to no purpose," till morbid ir- 
ritability' became the substitute of 
healthy jiower, and he perished by 
that brain which had served him so 
faithfully and so efficiently, but which 
could no longer perform with safety 
the gigantic efforts which he con- 
tinued to demand fcom it. 

It is well remarked by Tissot, that 
the disorders produced by the efforts 
of the mind fall soonest upon such as 
are incessantly engaged in the con- 
templation of the same object. In this 
case, he adds, tiiere is onltf one part of 
the sentorium (brain) acted upon, and 
that is kept always on the stretch ,* it is 
not relieved by the action of the other 
partSf and therefore is sooner fatigued 
and injured; iJie same rule holding 
with the brain as with the muscles, 
that the exercise, which, if divided 
among the different parts of which it 
is composed, will strengthen them, 
will, if confined to a few, exhaust and 
impair them. Boerhaave himself, after 
a long period of intense thinking, suf- 
fered for six weeks from excitement of 
the 2>rain, bordering on madness, and 
characterised by that want of sleep, 
irritability, and indifference to ordi- 
nary interests, which so often appear 
as the harbingers of insanity. Alental 
labour is also doubly exhausting when 
it is the offspring of compulsicm, and 
not of spontaneous activity. There is 
something in the ready fertility of a 

* Phymologie de l*Homme Alieo6, p. 177. 



naturally active mind, which enables 
it to throw off its ideas with little, 
if any, injury to the nervous system, 
when that activity is not carried to 
morbid excess. But when the brain 
has become enfeebled by bad health 
or over-exertion, and it is found ne- 
cessary to pore over a subject before 
any ideas can be elicited, then the 
mental effort becomes very exhausting. 
'^ Cudgelling the brains " is the phrase 
coUoquially applied among literary 
men to this painful and hurtful pro- 
cess. In like manner, I have known 
mothers in an infirm state of health do 
themselves irreparable injury by per- 
sisting in forced efforts to educate their 
children, when their natural elasticity 
of mind had been entirely destroyed by 
long-continued nervous disease. The 
loss of tone thus induced gives rise to 
mental feebleness extremely difficult 
to rex^ove. 

The number of literary and public 
men, students, and persons in business, 
who do themselves irreparable injury 
in a similar manner is so great, that 
few of my readers who have had ex- 
perience of the world will be at a loss 
for examples even among their own 
acquaintances* In addition to Davy, 
■Scott, and others, already mentioned, 
Sir Isaac Newton may be referred to, 
as it is now certain that his mind was 
for a time disordered by excessive ap- 
plication, and there is much reason to 
believe that he never altogether re- 
covered from the shock.* The more 
limited the sphere of talent, the greater 
the danger of the brain being over- 
exercised, particularly where the tern- ' 
perament is quick and irritable ; and 
hence the freque4cy of nervous affec- 
tions in musidlans, and others of sus- 
ceptible minds, who dedicate their lives 
to the exclusive cultivation of their arts. 
It is said that Qretry not only ruined 
his own health, but lost three highly- 
gifted and beautiful daughter^ in suc- 
cession, from over-excitement of the 
nervous system thus induced ; and there 
can be no doubt that the melancholy 

• See Brewster's Life of Newton ; Phre- 
nological Journal, vol. vii., p. 8S5 ; and 
Edinburgh Review, vol. I., p. 22. 
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fate of Weber was greatly hastened 
by intense application. He continued 
deeply engaged in musical composition 
long after his health was undermined ; 
and even when the hand of death was 
almost upon him, his avocations press- 
ed so heavily that he could not help ex- 
claiming, " Would that I were a tailor, 
for then I should have a Sunday^ b holU 
dayi^^ The philanthropic physician 
will rather be inclined to exclaim, 
" Would that mankind would study 
their bodily structure and functions, 
and thus learn to preserve longer the 
health and existence of those whose 
genius is the source of so many plea- 
sures to the world at large !'' 

So little, however, is this close con- 
nection of the mind with the brain 
practically understood even by well 
educated medical men, that instances 
are constantly occurring among them- 
selves of the health of the nervous 
system being ruined by excessive 
application of mind, without the 
sufferer in the least suspecting the 
true cause of his ailments. This fact 
is well exemplified in the following 
melancholy instance of the ruinous 
effects of injudicious application which 
has recently come under my notice, 
and deserves attention, as its subject 
was a highly accomplished and well- 
informed physician. Besides per* 
forming numerous professional duties, 
he was much occupied in the composi- 
tion of a medical treatise. He became 
deeply interested in the subject, and 
was in the habit of pursuing study 
and composition regularly till two 
o'clock in the morning, and allowing 
himself very little time for exercise, 
digestion, or repose. The natural con- 
sequence was a most severe attack of 
fever, accompanied by epileptic fits 
and mental prostration, and threaten- 
ing to result in death, or at least in 
permanent deterioration of the cerebral 
powers. 

This is no solitary case, for nume- 
rous similar instances are recorded in 
the works of practical physicians, and 
Br Forbes Winslow does not hesitate 
to say that by no class of society are 
the laws which govern the healthy 
action of the brain so much neglected 
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as by medical men themselves.* 
is indeed lamentable," says he, 
witness the devastations which have 
followed a non-recognition of this 
important law among some of the 
brightest ornaments of our profession. 
Let us be wise in time. As we rest 
the stomach when it presents evidence 
of its powers having been unduly 
strained, so let us allow the brain to 
repose when we feel conscious that its 
peculiar functions have been severely 
exercised, and the mind presents devi- 
ations from the normal state." That 
this warning- is really needed, Dr 
Winslow shews by narrating several 
cases, two of which, as we deeply feel 
the importance of the subject, we shall 
here extract. 

" A medical gentleman," says he, 
"was placed under my care by Dr 
ConoUy. He had for some years been 
occupied in conducting an extensive 
country practice. Not satisfied with 
the amount of anxiety necessarily 
resulting from his professional labours, 
he was in the habit of sitting up until 
two or three o'clock in the morning 
engaged in study. His mind soon 
became impaired, and committing 
some acts of extravagance whilst out 
visiting his patients, he was detained 
by a magistrate, and, with the consent 
of his family, was sent to a county 
asylum. In the course of a few weeks 
he was transferred to me. The case 
gave unequivocal indications of mental 
debility, with obvious incipient para* 
lysis. There could be no doubt of 
the nature of the case. All who saw 
the gentleman pronounced him to 
have softening of the brain. In eight 
months he left me perfectly restored. 
Alas !' these cures are not of common 
occurrence." 

Again: "A physician, who had 
been engaged for a period of twenty 
years in active practice, had been sub- 
ject for a few years prior to his 
attack to an unusual degree of mental 
excitement and hard work. His wife 
urged him repeatedly to retire from 
the active duties of his profession, but 

• Psychological Journal, No. vii., p. 81 of 
Monograph. 
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he declared his intention of dying in 
harness. The first symptom which he 
manifested was his mistaking the 
names of two sisters whom he at- 
tended, an unusual thing for him, as 
he was generally so very particular 
and precise in all his transactions with 
them. I was consulted in this case, 
when, alas ! I could hold out no hope 
of recovery. His wife informed me 
that before the mental confusion be- 
came so apparent as to attract the 
patient's own obserration, *Bhe had 
noticed an alteration in his manner, 
which made her fearful that he was 
oyeratraining the powers of his mind. 
He was observed to be more than or- 
dinarily restless and fidgetty, forget- 
ting his appointments, anxious about 
trifles, and apprehensive of being left 
in adverse circumstances. This alter- 
.ation.in his mental powers was per- 
ceptible eight months before the family 
would believe that anything serious 
was portending." 

Similar cases must have occurred 
in the practice of every medical 
man, and the only hope of cure is to 
be sought in entire best of the 
BBAIN, combined with change of scene, 
and appropriate tonic treatment. 
Great tact on the part of the medical 
attendant is, however, frequently 
necessary to persuade the patient to 
follow the advice which is given. The 
inability to attend to business is not 
complete, and the patient cannot be 
persuaded that his business may be 
safely carried on without Us personal 
superintendence, although for some 
time past such superintendence has 
been productive of more harm than 
good. It is the duty of every medical 
man, therefore, to warn his patient 
of the consequences which overwork 
is likely to produce, before the setting 
in of actual disease, and while the 
mind is yet capable of perceiving 
the dangers on which he is blindly 
running. How many valuable lives 
might thus have been saved to their 
families and society ! for it is in the 
ranks of the most able, the most active, 
and the most ardent, that the victims 
of overtasked .brains are most fre- 
quently found. 



Some years ago a distinguished 
member of the medical profession in 
America visited Europe while in the 
full zenith of usefulness and reputa- 
tion. During an after-dinner conver- 
sation he gave the following reasons 
for deserting for a year or two a 
highly remunerative practice. He 
had remarked, he said, that many of 
his professional brethren who had for 
a course of years been actively en- 
gaged in practice, and been in a state 
of health which promised prolonged 
life, suddenly broke down at the very 
moment when a career of wealth and 
honour seemed opened before them. 
This result he ascribed to the over- 
tasking of the brain, and he deter- 
mined himself to avoid the evil by 
taking an interval of rest from all 
professional cares and anxieties. He 
returned to America with an invigor- 
ated constitution, and has been again 
for several years engaged in an exten- 
sive practice. 

I shall take leave of this most im- 
portant subject by adducing another 
example, taken from the biography of 
the late Lord Dudley, and whidi pre- 
sents so many instructive particulars 
in a physiological point of view, that 
I regret being unable to notice it at 
greater length. The following ex- 
tracts from the Quarterly Meuiew are, 
however, so pertinent in themselves, 
and express so clearly the value of the 
principles which I have been expound- 
ing, that I cannot resist laying them 
before the reader. After mentioning 
that Lord Dudley was brought up 
from his earliest years in a state of 
entire isolation, the reviewer adds, 
that " the solitary boy, without 
brothers, sisters, or playfellows of his 
own age, became a man in habits 
while yet a cluld.'* "Deprived of 
out-of-door pastimes congenial to 
youth, he was driven to his books 
alone for solace and companionship. 
The lurking hereditary malady was 
strengthened by his over-studious and 
sedentary habits. The irritable sus- 
ceptibility of the brain was stimu- 
lated at the expense of bodily power 
and health, without which pleasure 
itself ceases to be pleasure. Dear 
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indeed 1b knowledge pttrehased at the 
ezpenfle of happiness. His foolish 
tutors took a pride in his preco<noas 
'progress, which they ought to haTe 
kept back. They watered the forced 
plant with the blood of life ; they 
encouraged the violation of Nature's 
laws, which are not to he broken in 
Tain ; they infHnged the conditioD of 
conjoint moral and physical existence ; 
they imprisoned him in a vicious circle, 
where the overworked brain injured 
the stomach, which reacted to tlie in- 
jury of the brain. STiey watched the 
nUghtest deviation from the rulee of 
logic, and neglected thoee of dietetics, to 
which the formerlare a farce* They 
thought of no exercises but in Latin 
— they gave him a Gradus instead of 
a cricket-bat, until his mind became, 
too keen ^or its mortal coil ; and the 
foundation was laid for ill health, de- 
rangement of stomach, moral pusilla- 
nimity, irresolution, lowness of spirits, 
and aU the Protean miseries of nervous 
disorders, by which his after-life was 
haunted, and which are sadly depicted 
in almost every letter now before us. 
*' One, indeed, of the boy's many 
instructors observed the silent ope- 
ration of these morbid causes, and 
having learnt Latin to some purpose, 
pursued the golden rule of education — 
Mens Sana in corpore sano. This was 
a wise man after the manner of Anaxa- 
goras, that respectable ancient, who 
requested on his death-bed that all the 
school-boys of Lampsacus might have 
a month's holidays. He accordingly 
locked the study-door, threw logic to 
the dogs, turned his pupil out to g^rass, 
and set him to Work at the unscholas- 
tic pursuit of foxes. He opined that 
it was bodily exertion and mental in- 
action which generates the rude health 
— the ^dura ilia* of country squires 
and haymakers, who never fatigue 
their sensoriums, nor fritter away 
their nervous energy, nor rob their 
gastric juices fVom a mistaken regard 
to their pia maters. The new instruc- 
tor, therefore, took the Aristotelian 
method in this decided case of per- 
version— he bent the twig in the con- 
trary direction, in the hope of ulti- 
mately bringing it to the perpendicu- 



lar. But unfortunately the sews of 
this prodigious idling ere long readied 
the ear of the father, who, never inter- 
fering except injudiciously, dismissed 
the tutor who might have saved his 
pupil ; and people of the old stamp 
oontiaued in ftanetion until the toga 
9iMntHftn7i»(of undergradimteBhip) was 
assumed. 

*' The very first lines of Lord Dud- 
ley's in the volume before us reveal the 
sad consequences of this system, al- 
readyjfoced and chronic at thQ early age 
of nineteen. Affixed to the portrait is 
this postscript — ' The verses go on 
miserably ; TET I neither driak, hunt, 
shoot, nor fish.' On a smaller peg than 
tliis Tissot or Combe would hang a 
quarto treatise ; and truly might Lord 
Dudley point the moral of their tale, 
the sure effects of the negleet of the 
organic laws of phyBiok>g^." • . . 
" Lord Dudley * writes because he is 
unable to sleep,' Well would it have 
been had the killing ' yet' of the * post- 
script' been corrected into because/'** 

Such is the instructive and melan- 
choly case of .Lord Dudley, and such 
are many more, the details of which 
are never given to the world. In 
justice to the reviewer's sagacity, 
I am bound to confess that, as I read 
his interesting narrative, I had resolved 
to « point a moral" with it before 1 
came to the expression of his own opi- 
nion that it was truly fitted for the 
purpose. 



CHAPTER XIV. 

APPLICATION OF THE PUBOKDINO 

PRIN0IFLB8 TO THE HEALTH OF THE 

B&AIN AND NERVOUS SYSTEM. 

In the present chapter I need not ' 
enlarge farther upon the means of f ul- ; 
filling the organic conditions of cere- 
bral and nervous health. These have | 
been already sufficiently explained; i 
but a few additional remarks will be ' 

required concerning those conditioiu ' 

I 

t 

* Quarterly Review, vol. Izvii., p. 84-87« | 
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^rMefa, liaving a direct reference to 
the maimer in which the mind is ex- 
ercised, may be correctly designated 
as mtnUU or fimctional* 

It may be stated as a general fact, 
confirmed by the widest experience, 
tdiat functional -causes, or those which 
operate by impairing, exciting, or per- 
verting functional activity, are the 
most efficient of all in inducing or- 
ganic disease ; and, as a corollary from 
this proposition, that the well-regu- 
lated exercise of the Ainction is one 
of the be^t preservatives of. organic 
health. In the case of the eye, for 
example, the insufficient or excessive 
excircise of its function, in straining 
over minute objects, or in exposing 
the eye to a very bright light, rarely 
fails, if continued, to induce disease ; 
while the r^olated exercise of vision 
on a variety of objects in a suitable 
light, and at fit intervals, tends greatly 
to strengthen and preserve the eye. 
In like manner, vitiation of the diges- 
tive fuActimi from aberrations in diet 
is the most direct cause of disease in 
the stomach; while its proper exer- 
cise in the use of a well-regulated 
diet in harmony with the constitution 
and mode of life, is the best safeguard 
of its health. The same principle ap- 
plies to the lungs, the liver, and the 
heart — ^in all of which, disease is ex- 
cited by abuse of their respective func- 
tions, more readily perhaps than by 
any other cause. 

In ihiB respect, as shewn in the last 
chapter, the brain, considered as a 
whole and serving for the operation 
of all the powers of the mind, consti- 
tutes no exception to the general rule; J 
and, accordingly, its health suffers 
most frequently from causes which 
disturb its mode ofaeUon, and is best 
promoted or restored by the proper 
regulation of the mental functions. 
The same rule applies of course to 
the individual parts of which the 
brain is composed, each considered as 
the special organ of an individual 
mratal faculty. Here, consequently, 
the vast importance of the question. 
Whether the brain is a single or com- 
pound organ ? becomes more and more 
apparent. If, as I have endeavoured 



to shew (see p. 252), the brain is not 
a single organ serving equally for the 
manifestation of the whole mind, but 
an aggregate of many individual parts, 
each serving for the operation of a 
special mental faculty, in the same 
way as the eye, the ear, and the nose, 
serve for vision, hearing, and smell- 
ing,— it follows that each may be ex- 
ercised independently, and that, to 
provide for the healtii of the whole 
brain, we must secure the direct and 
adequate exercise of the whole of its 
component organs by the correspond- 
ing exercise of all the moral and in- 
tellectual faculties specially connected 
with them. This may seem a very 
simple and natural proposition ; but 
the evils which flow from its practical 
neglect are nevertheless very numer- 
ous. If, as phrenology proves, and 
as most physiologists admit, the moral 
faculties have their seat in one region 
of the brain, the intellectual powers 
in another, and the affections and 
appetites in a third, it is clear that 
any one of these groups , of faculties, 
and their corresponding cerebral or- 
gans, may be exercised singly with- 
out the slightest beneficial influence 
thence necessarily resulting to the 
other two. By the well-regulated 
employment of the intellectual facul- 
ties, for instance, we may .impart 
strength and readiness of action to the 
anterior lobe of the brain, where their 
organs are; and yet, by neglecting 
the due exerdse of the affections and 
moral sentiments, allow the middle 
and posterior lobes to become enfee- 
bled by inaction, and, as a conse- 
quence, these powers themselves to be 
impaired in health and vigour. Phy- 
siologically speaking, it would be as 
unreasonable to expect the moral feel- 
ings to be strengthened by a cultiva- 
tion thus restricted to the intellect 
alone, as to expect any improvement 
in hearing from the exclusive exer- 
cise of vision. For the same reason, 
it would be absurd to expect the im- 
provement of all the moral feelings, or 
of aU the intellectual powers, from ex- 
ercise restricted to any one or only a 
few of their number. As all of them 
are capable of independent action, it is 
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clear that each miut be ctUtivated tn- 
dividaally when we wish to promote its 
development. The sense of justice may 
be roused into activity at the same 
time as the feeling of compassion ; 
but they may also act separately, and 
the activity of the one is far from ne* 
cessarily implying that of the other. 
Pity may even be carried so far as for 
the moment to weaken and impede 
the operation of conscientiousness, and 
the reverse. Hence it is a mere de- 
lusion to imagine that we take the 
surest way to invigorate our moral 
nature, when we simply make our- 
selves familiar intellectually with the 
duty of being honest, kind, and pious. 
We must be trained to the habitual 
practice of integrity, benevolence, and 
veneration in our daily life, and see 
them made the daily standards of con- 
duct of all around us, before these sen- 
timents can acquire the predominant 
sway which the Creator manifestly de- 
signed them to exercise. 

I venture thus earnestly to insist 
upon the necessity of keeping con- 
stantly in view the true relation in 
which each faculty of the mind stands 
to its individual cerebral organ, be- 
cause ignorance or neglect of it has 
been the source, not only of much suf- 
fering and bad health, but of most of 
the errors which have long impaired 
the practical efficiency of education 
as a means of human improvement. 
Hence, instead of the moral faculties 
being invigorated, and the social af- 
fections cherished, by their generous 
and well-regulated exercise upon their 
appropriate objects, systematic culti- 
vation is still in a great measure re-, 
stricted to a few of our inferior pro- 
pensities, — emulation and the love of 
gain, — and to such of the intellectual 
faculties as seem most likely to mini- 
ster to their gratification. The neces- 
sary result is, that neither morally nor 
Intellectually has education yielded the 
rich fruits which might be obtained 
from it under a better system of cul- 
tivation. 

As regards health, also, the fre- 
quent consequence of this error has 
been, that, from limiting mental ac- 
tivity to the excessive exercise of 



only a few faculties, these few have, 
under the powerful stimulus of com- 
petition and personal ambition, been 
roused to inordinate action, and oc- 
casionally become diseased ; while the 
others, which might have guided or 
controlled them, have been rendered, 
by inaction, comparatively powerless. 
This is the real explanation of Tissot's 
remark in a former chapter, that the 
health of the mind and brain is most 
apt to give way where the former is 
intently occupied on a very limited 
range of objects; for wha^ is this but 
saying in other words that the health 
of the mind gives way most readily 
where a few only of its powers are in 
constant and excessive activity ? On 
the same principle, the experienced 
insufficiency of mere intellectual edu- 
cation to improve the moral condition 
of man is easily explained ; for where 
the intellect alone is exercised and the 
moral powers are left uncultivated, 
what else can be rationally expected 
but that the latter and their organs 
should become weakened by inaction ? 
In the sick-room, too, many evils 
have arisen from overlooking the inti- 
mate relation subsisting between cere- 
bral and mental activity. In fevers, 
in which nervous sensibility is much 
excited, and tranquillity and repose 
of mind are almost indispensable to 
recovery, it is not uncommon to find 
the attendants indulging in open or 
whispered conversations, every word 
of which is calculated to stir up some 
waking faculty, or give rise to some 
false impression upon the senses, which 
may be painfully and hurtfully brood- 
ed over in silence by the patient, till 
the excitement of mind breaks forth in 
irrepressible delirium, or in wander- 
ing thoughts having no relation to the 
scene or circumstances in which be is 
placed. The error is thoughtlessly 
committed by the friends or attend- 
ants, under the mistaken belief that 
so long as no great noise is made, and 
the conversation is not addressed to 
the patient himself, and he is not al- 
lowed to take any part in it, no harm 
can ensue, because he makes no active 
exertion. But a more correct ac- 
quaintance with the connection sub- 
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sisting between the mind and its cor- 
poreal organs would at once reveal the 
hidden danger, and prevent even the 
most inconsiderate from acting in a 
way so likely to defeat the best efforts 
of the physician. From the same mis- 
taken view, it is a common practice 
with many people to admit visitors in- 
to the presence of the sick, even where 
tranquillity has been most strictly en- 
joined. The intruders are warned, 
perhaps *' not to speak, but only to 
look," and no suspicion is entertained 
that the mere presentment of an ob- 
ject, connected with the patient, it 
may be, by many old associations, is 
sure to excite to activity, not only the 
senses and powers of perception, but 
many of the strongest feelings and 
habitual trains of thought. I have 
seen mischief done in this way by 
those who would willingly have made 
any sacrifice for the relief of the suf- 
ferer, and who were themselves most 
distressed on being made aware how 
much their conduct was really opposed 
to the fulfilment of their warmest 
wishes. 

From the same disregard of the de- 
pendence of the health of the nervous 
system upon the due exercise of all 
the powers of the mind, emotional 
and social as well as intellectual, it 
was long but most erroneously con- 
sidered sufficient in the treatment of 
the insane, to place them in secure 
confinement, without any provision 
whatever being made for their occu- 
pation or amusement, for the gratifi- 
cation of their affections and moral 
feelings, or for strengthening their 
reason by friendly intercourse. And 
when, in such unnatural circumstances 
— circumstances often sufficient in 
themselves to shake the healthiest 
minds — recoveries were few and far 
between, the unfortunate result was 
ignorantly ascribed entirely to the 
mysterious and intractable nature of 
the disease, and no effort was made to 
amend it. At last, however, a brighter 
day has dawned, and it is beginning to 
be generally understood, that, in in- 
sanity, as in other diseases, the laws 
which preside over the vital functions 
continue to operate, and that, during 



mental derangement as well as sanity, 
the regulated activity of every bodily 
organ exercises a great influence upon 
the health of the brain. As a conse- 
quence of this admission, efforts are 
now made to provide for the insane* 
the means not only of bodily exercise 
and occupation in the open air, but 
also of intellectual, moral, and social 
enjoyment. Severity and neglect are 
happily laid aside as inconsistent with 
this purpose ; and the unhappy lunatic, 
formerly controlled by brute force, 
now finds himself the object of a 
systematic kindness, and intelligent 
and active sympathy, the tendency of 
which is to contribute powerfully to- 
wards his recovery, by at once sooth- 
ing the morbid irritability of his 
troubled spii^it, and securing for him 
all the enjoyment which he can derive 
from gratified feelings and affections. 
In some lunatic asylums schools have 
been established, as at Hanwell ; and 
the experiment, though but of recent 
date in this instance, has been already 
crowned with success. " Since we 
commenced in January 1848," says 
Mr Waite, in the Report for that year, 
<' 64 male patients have attended the 
school ; of whom 

Years 

of age. 

5 are above 10 and under 20 

19 ... 20 ... 30 

16 ... 30 ... 40 

8 ... 40 ... 60 

7 ... 60 ... 60 

2 ... 60 ... 70 

Of these patients 31 are epileptic, at- 
tended with mania ; 9 of the number 
under various stages of imbecility; 
20 are insane, subject to periods of 
excitement; 3 ahre congenital idiots; 
and there were 2 recent cases of mania 
who have been cured, and left the 
asylum." During the same time, 73 
female patients attended the school, 
under the superintendence of Miss 
Waite, and were "daily instructed in 
reading, writing, a variety of lessons 
on the black board, on natural history, 
spelling," &c. " The period since the 
school commenced," says Miss Waite 
** has been too recent to enable me to 
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offer to your notice many remarkable 
cases of improvement ; but I have seen 
these heavily afflicted women assemble 
in the school-room with cheerfulness 
and ready obedience, proceed to ar- 
range themselves in their accustomed 
places, and apply themselves with 
wonderful perseverance and diligence 
to their several employments ; and 
during the whole time they are pre- 
sent the utmost order and decorum 
prevail, whilst the silence, unless they 
are called on to speak, is profound. 
And during the twelve montbs the 
school has been established, I can only 
remember one instance where it was 
necessary to request the attendant to 
remove a patient for violent conduct. 
On the whole, my teaching has been 
received by the patients. with such ap- 
parent pleasure and gratitude, that it 
has truly lessened whatever labour 
may attend it, and given me, with 
your sanction, every encouragement 
to go on rejoicing."* 

In asylums, the object of teaching is 
not merely to instruct the patients in 
reading and writing, &c., but chiefly 
to awaken the intellectual and moral 
faculties ; and it is wonderful to see 
the results which may thus be pro- 
duced in the mental condition of even 
the imbecile and idiotic. " Idiot 
schools" have been formed in the hos- 
pital of Bicetre at Paris, and there 
are similar institutions at Highgate, 
Colchester, and Bath, where idiotic 
children are received and educated. f 
In Switzerland, Dr GuggenbiihPs 
training 'establishment for idiots, near 
Interlachen, has acquired a high repu- 



♦ Psychological Journal, vol. ii., p. 427. 

t The Highgate and Colchester Asylums 
are under the patronage of the Queen, and, 
like the others above referred to, are de- 
signed, ** not merely to take care of tlie 
idiot, but eqiecially, by the skilful and 
earnest application of the best means in his 
educatiou, to prepare him, as £eir as possible, 
for the duties and enjoy meats of life.** Such 
institutions deserve and solicit the liberal 
support of the wealthy; and any information 
respecting those at Highgate and Col- 
chester may be obtained from the Rev, 
Drs Holloway and Reed, the honorary secre- 
taries of the Cliarity, at 29 Poultry, London. 



tation over Europe.* Too much ho- 
nour cannot be awarded to those who 
devote .their lives to the moral and 
intellectual elevation of these help- 
less beings ! , 

Where the patients belong to the 
educated classes,, much benefit may be 
derived from instruction in natural 
history, and from lectures on litera- 
ture, chemistry, or natural philosophy. 
The disordered mind gradually ac- 
quires a new bias ; the overwrought 
faculties are relieved andrested, and the 
others are gently stimulated to action. 
But instruction must be blended with 
amusement ; and hence the utility of 
music and even dancing, of occasional 
visits to the theatre, and of country ex- 
cursions. These are resorted to with 
excellent effect in some of our chief 
public asylums. In short, there is no 
reason why an insane patient should be 
treated on different principles from one 
labouring under any other malady. The 
mind, it is true,' is deranged, but it is 
so only through disease of the organs 
by means of which it aicts. When there 
is inflammation or over-excitement of 
an organ, we soothe it and give it rest ; 
when it is weak and deficient in vi- 
tality, we endeavour, by the judicious 
use of tonics and exercise, to improve 
its nutrition, and thus to raise its 
powers. The treatment of the insane 
ought to be conducted on precisely the 
same principles; and mere seclusion in 
an asylum can no more be acoounted 
proper treatment for disorders of the 
mind, than imprisonment in the wards 
of an hospital can be acooimted such 
for diseases of the body. 

Keeping in view, then, the indepen- 
dent action of the different fskculties, 
and the relation of each to its own 
cerebral organ, the first of the func- 
tional conditions of the health of the 
brain and nervous system, to which it 

* See Dr Forbes's "Physician's Holi- 
day,** chap. xix. ; and ** Some Aocount of 
Cretinism, and tlie Institution for its Cnre 
on the Abendberg, near Interlachen, by 
W. Twining, M.D. ;»» London, 1848. There 
is a notice of Dr Twining's work in the 
British and Foreign Medical Review, vol. 
xviL, p. 614. 
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ooncems us to direct oar attention, is 
that which points to the direu exereiae 
of way faculty €md U$ ctrtbrai organ 
at indi^uBable to its free deyelop- 
moit and vigorous action. But as 
this principle is of the highest practi- 
cal importance, and is habitually lost 
sight of in moral education and in 
social life, I cannot refrain from en- 
larging flcnnewhat further upon it, even 
at the risk of being tedious. 

The principle on which I insist is 
indeed so much in accordance with 
the dictates of common sense, that it 
has long been acted upon in some de- 
partments of education, not so much 
from its importance being recognised, 
as from an almost instinctiye percep- 
tion of its propriety. When we wish, 
for ocaxnple, to train the muscdes to 
the graceful and rapid evolutions of 
fendng, we do not content ourselves 
with merriy giving ditections; but our 
chief attention is employed in making 
the mmcUs themselvet go through the 
evolutions, till, by frequent repetition 
and ootreetion, they acquire the re- 
quisite quickness and precision of ac- 
tion. In like manner, when we wish 
to teach music, We do net merely ad- 
dress the understanding and explain 
the qualities of sounds, but we train 
the ear to their attentive discrimina- 
tion) and the hand to the reproduction 
of the motions- which call thorn into 
existence. We follow this plan, be- 
cause the laws of the organism require 
direct practice, and we fWel instinc- 
tively that we can succeed only by 
obeying them. Now, the purely mental 
faculties, being connected during life 
with material organs, are subjected to 
precisely the samd laws : consequent- 
ly, if we wish to improve the reason- 
ing powers, we must exercise them 
regularly in tracing the causes and 
relations of things — and^ on the same 
piind^e, if our aim be to develope 
the sentiments of Attachment, Bene- 
volence, Justice, or Respect, we must 
exorcise each of them directly and for 
its own sake, and not content our- 
selves with teaching precepts, which 
address themselves to the understand- 
ing alone ; and which, therefore, may 
be learned with the greatest accuracy, 



without necessarily imparting evm 
the smallest increase of vigoor to any 
one of the emotMms just named. 

Such being the constitution wlddi 
God has given ns, it should never be I 
forgotten, that in education it is the 
brain, or organ of mind, and not the 
abstract immaterial principle, wliich 
requires cultivation; and that hence 
edu€<itu>n operates ifwariablf m mb" 
jection to the laws of the organism. In 
improving the emteimai senses, we ad- 
mit this principle readily enough; 
but whenever wo come to the intemal 
faculties of thought and feeling, it 
is cither denied or neglected. With 
gross inconsistency, we admit that the 
superior quickness of toach, sight, and 
hearing, consequent upon judicious 
exercise, is always referrible to in- 
creased facility of action in their ap- 
propriate organs; but when we ex- 
plain, on the same principle, the su- 
perior development of the reasoning 
powers, or the greater warmth of feel- 
ing, produced by similar exercise, in 
the social or mond feelings and other 
internal faculties, few are Inclined to 
listen to oarjproposition, or allow to 
it half the weight or attention which 
its importance requires, although every 
fact in philosophy and experience con- 
curs in supporting it. We observe 
the mental powers of feeling and of 
thought unfold themselves in infancy 
and youth, in exact accordance with 
the progress of the organism ; we see 
them perverted or suspended by the 
sudden inroad of disease, and as sud- 
denly restored; nay, we sometimes 
observe every previous acquirement 
obliterated from the adult mind by 
fever or by accident, leaving educa- 
tion to be commenced anew, as if it 
had never been ; and yet with all these 
evidences of the organic influence be- 
fore us, it is still a novelty in educa- 
tion to propose that the established 
laws of physiology, as applied to the 
brain, should be considered as the 
best and surest guide ; and till lately, 
scarcely a volume could be pointed out 
in which it is even hinted that these 
laws have the slightest influence over 
mental or moral improvement. 

In modern education too much is 
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done by means of books, and too little 
by trusting to the natural powers of 
the mind. When books were difficult 
of access, and knowledge was tan^t 
and transmitted orally, a higher 
effort of attention was excited, the 
mind worked more vigorously, and 
retained better and in a more distinet 
form what it had acquired. With 
books ever ready at command for re- 
ference, the attention is not so alive, 
and there is less earnest eagerness to 
seise and retain what is offered to the 
memory. The mental faculties do not 
work so vigorously, because no one 
has the same stimulus to effort If 
any thing slip from the memory, it 
can still be found in the book. In 
schools this is an evil, and great ad- 
vantage might be derived from exer- 
cising the i^d more directly on its 
immediate objects, and less through 
the medium of books. Actual and 
correct ideas would be thus more cer- 
tainly acquired. This plan is success- 
fully followed to a considerable extent 
in Stow*s Normal Training School in 
Glasgow and Williams' Secular School 
in Edinburgh, and is iN^pnning to be 
acted upon in some other seminaries, 
but as yet not nearly so much as it 
ought to be. 

The extraordinary mental acquire- 
ments of the blind who cannot read, j 
afford a striking proof of the extent 
to which intellectual cultivation and 
vigour of mind may be carried by the 
natural exerdse of the faculties with- 
out reading. Many examples may be 
found of the blind arriving at dis- 
tinction by thdr attainments in lite- 
rature, poetiy, science, and the prao- 
I tical arts, and displaying in the appli- 
cation of their knowledge a reach and 
energy of mind which no difficulties 
could daunt. I need only refer to 
Milton, Saunderson the mathematician, 
Blacklock, Metcalf the read-surveyor 
and engineer, and Holman the blind j 
traveller ; to whose names those of , 
many others might be added. James 
Wilson, author of the BioiTra^^ky of tAi 
lilmdf was himself a remarkable ex- { 
Ample of the invigoratiDg power of ; 
inontAl oxeitise uutler an HdequHte 
stimulus. He lc«t his si^ht at $even ' 



years of age, and was subjected to 
great disadvantages f nmi poverty and 
want of the means of education. 
Having naturally, however, no small 
share of talent, and a strong thirst for 
knowledge, he ultimately s u cc ee ded 
in greatly improving his mind, and 
raidng himself to a higher station. 
In allusion to the effects of the men- 
tal discipline rendered necessary by 
the loss of sight, he says : " Memory 
has often been compared to a well- 
constructed arch, on which the more 
weight is laid the stronger it becomes. 
This I found to be the case with 
mine, for the more I committed to it, 
the more I found it capable of receiv- 
ing and retaining." And again: **' I 
was now able to appreciate the plea* 
sures of memory in a superior degree, 
for I knew the names, stations, and 
admirals, of almost all the ships in 
the navy, and was also acquainted 
with the number, facing, and name of 
every re^ment in the army, accord- 
ing to the respective towns, ciUesi, or 
shires, from which they were raised ; 
and thus served as an army and navy 
list for the poor of the neighbour- 
hood." (P. xxxiL) " At a later pe- 
riod of life," he say% " to a few 
select friends who wished to prove my 
knowledge of English history, I re- 
peated, to their entire satisfaction, an 
epitome of the history of England, 
from the Norman Conqaest till the 
peace in 1783, including invasions, 
conspi ra cies, insurrections, and revo- 
lutions ; the names of all the kings 
and queens^ the year of their acces- 
sion, the length of their reigns, and 
the affinity each had to his predecessor, 
together with the names and charac- 
ters of all the great statesmen, heroeS) 
philosophers, and poets who flourished 
in the different reigns. In conse- 
quence of this and similar rehearsals, 
I was termed a < Walking Encyclo- 
pedia;' to others my knowledge in 
such circumstances appeared a pro- 
<ligyt but to myself it proved a source 
of consolation, and beguiled many a 
weary hour." (P. Iv.) The extraor- 
dinary facility with which actors 
store up their parts is another exam- 
ple of Uie invigorating influence of 



PREVALENT ERRORS IN EDUCATION. 



287 



healthy active exertion of mind. It 
strengthens, while indolent inatten- 
tive exertion only weakens. 

The great error of the present mode 
of education consists in its not discri- 
minating between the different powers 
of different individuals. '* There are 
as many streams of knowledge," hap- 
pily observes a recent writer, " as 
there are mental faculties ;*' and these 
faculties vary in strength and quick- 
ness. Hence, the cultivation necessary 
for their due exercise in one indivi- 
dual will be too much in another ; and 
thus, while in one case they acquire 
increased development from duly pro- 
porticmed exercise, in another they 
are worn out and overwhelmed. 
Herein lies the folly of educating all 
alike. *' Can anything be conceived 
more irksome to a boy of slow appre- 
hension," asks Dr Bush,* 'Hhan thevery 
first lesson he is taught at school — the 
definition of the parts of speech — the 
dry grammatical construction of lan- 
guage? Can anything be conceived 
more exctsperating, if, in addition to 
his natural dulness, he possess a highly 
nervous susceptibility, and perhaps 
some vivacious sentiments, than the 
repetition of a task he can neither 
understand, nor perhaps has even ver- 
bal memory enough to repeat to the 
satisfaction of his teacher ? Can pun- 
ishment elicit from one of such a con- 
formation' an amount of intelligence 
which he really does not possess ? And 
yet it is expected, because it happens 
to be the custom of the school, and in 
the usual order of telphers. In all 
such cases, there can be no doubt in 
the mind of any impartial person, 
where the error lies — ^it is in the sys- 
tem, and not in the pupil ; it is in the 
scholastic pride, which being ignorant 
of, or disregarding, the laws of nature, 
would supersede them by its own arti- 
ficial rules — it is in the folly, or some- 
thing worse than folly, of sacrificing the 
moral interests of the individual to a 
vain attempt at forcing him to an in- 
tellectual position which nature has 
denied him. ... It is by dividing the 
burden equally among the faculties, 

• Psychological Journal, No. tu., p. 447- 
458. 



imposing upon none more than it can 
safely and agreeably bear, and by 
keeping some even in a state of re- 
pose, that so much may be accom- 
plished in educating the weak-minded, 
and bringing them gradually to the 
possession of that kind of knowledge 
which, though it may not make them 
eminent in literature, will at least 
make them competent for the useful 
and respectable business of life." 

In some respects the adult labourer 
may be compared with the dull school- 
boy. His mental faculties are obtuse 
from want of .exercise. A hewer of 
wood and drawer of water, his bones 
and muscles are strained by constant 
work, while his exhausted energies 
crave the excitement of brutal sports 
and recreations, and too often demand 
imperiously the stimulus of alcoholic 
drinks. On the weekly day of rest it 
is in vain to solicit his attention to 
abstract theological discourses, or en- 
deavour to excite in him that devo- 
tional fervour, which only those in 
whom the nervous system is naturally, 
or from training, susceptible of ready 
excitement are apt toexperience. " For 
the profitable devotion of one entire 
day to moral and intellectual pursuits, 
there must have been previous train- 
ing for them. Where there has been 
no previous training, where large 
masses of the population have been 
suffered to grow ftp in ignorance of 
the first elements of human knowledge, 
the power of continuous thought is 
wanting; animal instincts predomi- 
nate, and animal gratifications can 
alone supply the void made by the 
cessation of mechanical employment. 
With such classes there can be no 
medium between the out-of-door pas- 
times, which we have rendered illegal, 
and the drinking and gambling of the 
whisky-shops of Scotland, and the 
beer-shops and public-houses of Eng- 
land. Those who would legislate for 
man, other than he is, must answer 
for the consequences to his Maker."* 
Let us then hope that the day is not 
far distant when all our religious in- 
structors will make the discovery, al- 
ready reached by most thinking and 

♦ Westminster Review, Oct. 1850. 



<r~ 



288 EVERY TAK^miPY TO BE EMPOiOYEly ON*' HJBOWSXaWTECTS. 



vft^Mnfbtniedineii) ihst't]>e reputed 
moral raperkwity cf tbe inhaMtantsof 
Brttaffn (vrer ^hcir Continental neigb- 
boim ins but <&e ftgtnent of nstioned 
self-conMit, — anl«88, indeed, in-door 
drtinkenness «nd dissipation be> more 
comraendftble than reereation in public 
parks, or the wholesome pleasures de- 
rivable from elegant literature, -rrorks 
of art, music, and social meetings. Some 
of the Continental nations, and the 
United States of America, by the supe- 
rior education ofibrded to l^e people, are 
fast outrunning us in the race of true 
civilization ; and unless a -vvel^•organ- 
ised plan of national education be 
speedily introdueed into England, tiie 
consequences to the wellbeing oF the 
kingdom cannot iUil to be d&astrons. 

Were a general acquaintance vrith 
the tows of the organism to be held as 
an indispensable part of a liberal edu* 
cation, we should then be able to in* 
culcate, with tenfold fbroe and success, 
the necessity of actively exercising 
every faculty, whether of thought, 
feeling, or motion, directly on its own 
objects, and at once to explode the mis- 
take of supposing that any organ or 
function may be efficiently exercised 
through the medium of another, and 
that, to produce high moral feeling, it 
is sufficirait to address ourselves to the 
intellect alone» The merest savage, 
following the footsteps of Nature, 
would pity the philosopher who should 
seriously assure him that, to cultivate 
acuteness of hearing or of vision, it 
was sufficient to be told how to listen 
or to look. The savage goes more 
directly and surely to work. If he 
wants physical strength, agility, and 
swiftness of fbot, he sets himself to de- 
velope the musctdar system of his child 
by ample muscular exercise, by con- 
stant repetition of the movements and 
acts he wishes him to perform, and by 
causing him to run, to leap, or to swim ; 
and he rests in the well-founded hope 
of accomplishing his purpose. Follow- 
ing the same rule when he seeks acute- 
ness of hearing, he does not merely 
tell his child how to listen, but he lays 
^im with his ear to the ground, and 

ches him, by practice, to distinguish 



the qualities of mwadsi If 1m MUles 
him to exo^ in ]nmtxiig,'ii^'fi0lliiDig$ &r 
lying in ambush^ or in veuaiAa^ tiie 
approaob of- an eneBsy^ ■ he ^w if w t p to 
,1^ sucoessfnl- only in propontion; «e 
he £nds oeeasion to^nplioy him in' 
the practice of these purrattiir If he 
wishes to inonloate eoonge in tatHfli 
contempt of paiit, esdurwMe of ^Kfcigvsy 
obedience to chiefs, or i«vet]igie>iiipOA 
enemies, he doee ii«t satisfy iiiiBMlf 
with mere preeept, but vesocte at oooe 
to prctetice, and by subjectiDg hoe^bild 
to bardriiip and privatiotis> e^poaiiig 
him to danger, and exacting from Jiim 
imhesitating subraissiim to aolhgrityv 
he succeeds in eliciting* all th«»quali« 
ties essential for the drottButaaees 
uxhAbt which he Hves, and wiJthout the 
possession oi which be wsould neiitter 
be safe fh>m his enemies aor naepected 
by his friends. 

With this experience befiare* our 
eyes, then, let tcs, whp pretend to su* 
perior wisdom- and dvUlzatum, 4iew 
ourselves also cooeiatent, and ready, 
to receive inetruction from whatever 
quarter it may come. Aa God hu 
given us bones, tnusclee^ blood-vessels, 
and nerves^ for the purpose of being 
used, let us not despisO the gift, but 
consent a;t once to turn them to ac» 
count, and to reap health and vigour 
as the reward which He has associated 
with moderate labour. As He has 
given us lungs to breathe with, and 
blood to circnalate^ let us abando^ the 
folly of shutting ourselves^ up with so 
little intermission, engaged in motion- 
less study and other sedentary occupa- 
tions, — and consent to inhale copiously 
and freely that wholesome atmosphere 
whieh His benevolence hae spread 
around us. As He has given us apt 
petites and organs of digestion, let ns 
profit by His bounty, and earn their 
enjoyment by healthful exercise. As 
He has given us a moral and a social 
nature, which is invigorated by ao> 
tivity and impaired by solitude and 
restraint, let us cultivate good feeing, 
and act towards each other on prin- 
ciples of kindness, justice, forbearance, 
and mutual assistance ; and as He has 
given us intellect, let us exercise it in 
seeking knowledge of His works and i 
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of His laws, and ia tracing oat the re- 
lation in which we stand towards Him, 
towards our fellow-men, and towards 
the various objects of the external 
world : and, in perfect faith and sin- 
cerity, let us rely upon Uis promise, 
I that, in so doing, we shall have a rich 
reward — a reward a thousand times 
more pure, more permanent, and more 
delightful, than we can ever hope to 
experience in following our own blind 
devices, regardless of His will and in- 
tentions towards us.* 

So little, however, are even edu- 
cated men familiar with the influence 
and laws of the organism, that even in 
many of our best-directed establish- 
ments, as well as in private families, 
cultivation is still in a great measure 
confined to the intellect alone ; and the 
direct exercise and training of the 
moral and religious sentiments and 
affections are rarely thought of as 
essential to their full and vigorous de- 
velopment. Moral precepts are, no 
doubt, offered in abundance; but these, 
as we have seen, address themselves 
chiefly to the intellect. We must not 
be satisfied with merely exclaiming, 
^* Be kind, just, and affectionate," when 
perhaps at the very moment we are 
counteracting the effect of the advice 
by our own opposite conduct. " She 
told me fiot to Zie," said Guy Rivers, in 
speaking of his mother, ^^ and she set 
me the example hearself by frequently de- 
ceiving my father and teaching me to 
disobey and deceive him" Conduct like 

• Those of my rsadera who wish to pur- 
rae the inqnirj, and to trace the relations 
in which Man stands to his Creator, to his 
fellow-creatores, and to the external world, 
will find a clear and comprehensiTe guide 
in a small volume, entitled ** The Constitu- 
tion of Man considered in Relation to £x- 
ternal Objects, by George Combe.** In this 
work, of which upwards of 90,000 copies 
have been disseminated within the last 
twenty years, a general -view is taken of the 
human constitution, and of the laws which 
regulate the organic, moral, and intellec- 
tual nature of man. The sources of roost 
of the evils which afflict the human family 
are successfully traced to disregard of those 
laws, and shewn to be, to a great extent, 
within our own control ; so that practical 
usefulness, and not mere speculation, is the 
characteristic of the volume. 



this is more common in real life than 
is supposed, although generally less 
flagrant in degree. Parents, indeed, 
too often forget that the sentiments 
feci and do not reason, and that, con- 
sequently, even a stupid child may, by 
the instinctive operation of its moral 
nature, at once detect and revolt at 
the immorality of practices, the true 
character of which its recuon is unable 
to penetrate or expose. It is one of 
the most effectual methods of culti- 
vating and exciting the moral senti- 
ments in children, to set before them 
the manifestations of these in our ha- 
bitual conduct ; and we should be most 
careful never to practise before them 
that which we do not wish them to 
imitate. If we first chide a child for 
seeking to indulge its sense of taste, 
and attempt to impress it with the im- 
propriety of cultivating the animal 
appetites by devouring sweetmeats and 
delicacies, — ^but, on sitting down to 
dinner the next moment, begin to ex- 
patiate with delight on the excellence, 
richness, and flavour of the dishes of 
which we are partaking, what can the 
child be expected to think or to do ? 
Seeing practice and precept thus set 
in opposition, what weight can it pos- 
sibly attach to the mere verbal injunc- 
tion ? Again, what improving influ- 
ence can that parent exert over the 
moral conduct of his child, who, ver- 
bally recommending kindness, open- 
ness, and justice, tricU the child into 
confession of faults, and then basely 
punishes it, having previously pro- 
mised forgiveness ? And how is open- 
ness best encouraged — by practising 
it in conduct, or by neglecting it in 
practice but praising it in words ? Is 
it to be cultivated by thrusting suspi- 
cions in the face of honest intentions ? 
Or what kind of moral education is 
that which says. Do as I bid you, and 
I will give you, sweetmeats or money, or 
I. will tell your mama how good you 
were ; holding out gratifications to the 
lowest and most selfish propensities as 
the motives to moral conduct! Did 
space permit I might pursue the whole 
round of moral and religious duties, 
and ask similar questions in regard to 

T 
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each. .3ut it is needless. These ex- 
amples will salfice ; and I give them 
not as generally applicable, but simply 
as inctividual instances which have 
come within the sphere of my own 
knowledge, and which bear directly 
upon the principle under discussion. 

In the practical training of the 
young, it is of consequence to keep in 
mind that the moral sentiments, in 
common with the intellect, are de- 
pendent on the organism for their 
means of activity during life, and con- 
sequently are more successfully culti- 
vated by being habitually employed 
in regulating the every-day affairs of 
life, than by waiting for great occa- 
sions on which they may be exercised 
with unusual vigour. Benevolence, no 
doubt, is vividly excited by the aspect 
of great misery and destitution, and 
impels strongly to ' the relief of the 
suffering object; but this is not its 
most common or its most useful field. 
In ordinary life, it finds ample scope 
in charity to our neighbours, and in 
contributing to the happiness of our 
family circle, and of our associates 
and dependents. Benevolence is much 
better opcupied in adding a gleam of 
enjoyment, in removing little sources 
of irritation, in promoting concord 
among relatives, and in other kind 
offices of a similar nature, than in 
giving alms indiscriminately to all who 
demand them, or even in relieving oc- 
casional distress, where this is held, as 
it too often is, to dispense with all 
obligation to habitual forbearance and 
Christian good-will in the private re- 
lations of life. But how little is this 
most important faculty directly at- 
tended to or cultivated, in the way we 
see done with the faculties necessary 
for the practice of drawing or music, 
which, by incessant exercise, procured 
at a great sacrifice of time, money, and 
labour, are brought into such a state 
of activity as ever after to enable their 
possessors to derive delight from their 
exercise, where the talents are pos- 
sessed in any considerable degree ! 
And what might we not expect from 
the systematic training of the higher 
sentiments on a similar plan, in im- 
proving society and exalting the hap- 



piness of the race ! 3at it is evident 
that the objects of benevtilenQe are our 
fellow-ereatures ; and consequently, if 
we restrict our intercourse and our 
sympathies to the limits of our own 
drawing-rooms, and tiike no interest 
in the progress of the race or of the 
individuals composing it, weleave our 
best fhculties in abeyance, and reap 
the reward of .bodily debility, weari- 
ness, and monotony of mind. 

Conscientiousness is another moral 
faculty that requires direct cultiva- 
tion, and that rarely receives it. It 
holds the balance between man and 
man, and is excited by the present- 
ment of any difference of right be« 
tween individuals, of any injustice, or 
of any temptation offered by the other 
faculties, which may lead us to en- 
croach on the rights of other- men. It 
gives a strong sense of dut^, in con- 
formity with which it is agreeable 
to act, but which it is paiimtl and 
injurious to oppose. It gives weight 
and force to the impulses of the other 
sentiments, and, joined with enlight- 
ened intellect and the feeling of devo- 
tion, gives that faith in the benefi- 
cence and equity Of the Deity, and in 
the unchangingness of His laws, which 
forms the strongest encouragement to 
virtuous conduct and temporary self- 
denial. But seclusion and privacy af- 
ford no scope for such an exercise of 
conscientioittness ; and here we find an 
additional proof that Providence in- 
tended every one to live in society, 
engage in the active duties of life, and 
act justly amidst the conflictiaginter- 
ests of others ! 

I need not pursue this exposition 
in detail. The preceding illustrations 
will sufiSce to explain the principle i 
and to exceed this limit would with- 
draw attention too much from the 
matters naore directly before* us. 

'For the same Teaeon, that every 
faculty ought to be exercised directly 
upon its own objects, the exclusive use 
or book-education as a means of con- 
veying instruction is manifestly un- 
naturflj as well as inefi&cient. If al- 
lowed to handle and. examine « new 
object, a child will pursue the Investi- 
gation with pleasure, and in five mi- 
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niites will aoquire a more correct 
knowledge tlian l>y a whole week's 
reading about its qualities without 
seeing it. In the one infitance^ his per* 
ceptive powers are stimulated by the 
actual presence of the qaalities of 
which they are destined to take oog- 
nizanoe ; while, in the other, they are 
roused only through the imperfect 
medium of artificial language, and the 
child has to create the object in' his own 
mind before he can take notice of its 
qualities. When we recollect the dif- 
ferent ideas which the same written 
language suggests to different mature 
minds, we may. form some conception 
of ^e impossibility of a child making 
much progress in this way, and of the 
weariness and ennui which the thank- 
less effort must always induce ; and yet 
at the present day, in nineteen out of 
twenty schools, all the knowledge that 
is offered is through the medium of 
books and language alone. 

It is well remarked by Mr Duppa, 
in hi3 excellent little work on the edu- 
cation of the peasantry in England, 
that "it is the habit of accurately ob- 
serving the actual nature of objects, 
as perceivable by the senses, and dis- 
tinctly marking their differences, 
which in after life renders a man in- 
telligent and judicions. There are 
few whose natural faculties are so dull 
as to be unable to perceive a distinc- 
tion when pointed out to them, or 
when their notice is directed towards 
it, — for instance, that one thing is 
long, another shof t ; that one thing is 
round, another flat, one green, and an- 
other black. But how few are there 
who, when minutely questioned, can 
give a clear or circumstantial descrip- 
tion of any object they have been con- 
versant with, or in what particular 
that object differs from another ! And 
why is this ? Because they have not 
the habit of accurate observation of 
tMngs ; and they have not that habit, 
because in modfm education a child's 
observation at the moment wjien all is 
new, and ohservcUion mast active, is wiU 
fwUy drawn away from things to the 
signs of things i and the hoy u/ho might 
easily have been made to distinguish the 
natwre cmd properties of the different 



objects around him, has only learned 
to distinguish one letter from another,^' 
(P. 27.) 

It is but another proof of the har- 
mony of design in all the works of the 
Creator, that this method of directly 
cultivating the observing powers can- 
not be adequately fulfilled without a 
certain amount of muscular exertion 
and of daily exposure to the open air, 
in going about to collect and examine 
the varied objects of interest with' 
which creation abounds. In other 
words, we cannot benefit the perceptive • 
faculties, without at the same time be- . 
nefiting the muscular system and the 
organs of respiration, circulation, and 
digestion ; and this grand recommen- 
dation in the eye of reason, — ^pursuing 
study in the field of nature, instead of 
in books alone, — is actually, though 
not avowedly, the circumstance which 
retards its adoption in ordinary edu- 
cation. To take the scholar out of the 
school-room to look at the works of 
God is thought to be encouraging 
idleness and a love of pleasure, and 
therefore such a course is not by any 
means to be thought of ! 

What, therefore, is wanted is a 
system of education which shall not 
only give full play to the intelleo- 
tual faculties, but also 'make ample 
provision for the direct exercise of the • 
'physical and moral powers and do-. 
mestic affections. Wnlle we cultivate 
the intellect, let us.never forget that ' 
our moral nature is of still , greater 
importance in fitting .us far the dutbBS' 
of life; And while we .chariah .both ■ 
the intellectual and moral 'facukifls, ' 
let us also bear in mind that both act 
by means of a physical organism, the 
well-being of which is indispensable, 
to tJbieir health, and soundnjeas, .and to 
our happiness; .and that» thecslbre, 
due provision must be nadstfor its ac- 
tive employment either in useful la- 
bour or in dttily egiercise. T^e de-' 
tails of such a system do not fall un- ' 
der the scope of a work. like this ;: 
and having, in the last three chapters < 
of my Treatise on the PhysuU9gieai'and 
Morad JiSanagement of Infancy, entered 
pvetty fully into the subject, I think it 
unnecessary to proceed here beyond: 
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the foregoing exposition of the general 
principle.* 

During Infirm health, a serious ob- 
stacle to entering upon the regular ex- 
ertion here recommended is often 
present, and arises from a feeling in 
the patient, against which be cannot 
be too much on his guard. Where the 
nervous system is weak, and where it 
of course requires most to be strength- 
ened, there is often a retiring sensi- 
tiveness of disposition, leading its 
possessor rather to avoid than to seek 
intercourse with society. Feeling the 
irksomeness of present exertion, the 
nervous invalid is apt to form the se- 
cret resolution to live in solitude till 
the mind shall become Hronger, and 
then to seek society when it will no 
longer be a burden. Unhappily, how- 
ever, this feeling leads only to delusion, 
and the wished for result becomes 
every day more distant the longer re- 
tirement and indolence are persevered 



♦ In the "Reports on the Training of 
Pauper Children,*' submitted to the Secre- 
tary of State by the Poor Law Commis- 
sioners in 1841, the reader will find a vast 
amount of evidence, of the most instruc- 
tive kind, illustrative of the prinoiples in- 
culcated in these pages. The whole of it 
being derived firom actual and extensive ex- 
perience in intellectual and moral training, 
it possesses a force and value which no un- 
prejudiced and intelligent mind can resist. 
As regards the prevention of crime, and 
the general improvement of the poor and 
working classes in character and social com- 
fort, I consider these Reports to be the 
most important contribution which the pub- 
lic has received for many years. In Mr 
Simpson's able work on " The Philosophy 
of Education," the reader will find an elo- 
quent exposition of the general subject of 
popular education. The following works 
also may be consulted with advantage: — 
The Training System of Education, Reli- 
gious, Intellectual, and Moral, as esta- 
blished in the Glasgow Normal Training 
Seminary, by David Stow, Esq. (7th edi- 
tion, 1847.) IVarne's Phrenology in the 
Family ; Brayl Education of the Feelings ; 
Wilderspinon Infant Education ; Dr Mayo's 
Lessons on Objects, as given in a Pestaloz- 
zian School at Cheam, Surrey (London, 
1831); and Madame de Wahl's Practioil 
Hints on the Moral, Mental, and Physical 
Training of Girls at School (London, 1847.) 



in. It is by activity , and not by repow^ 
that strength is to be acquired. AVe do 
not expect to increase bodily strength 
by lying in bed, but by stirring 
about ; and, in like manner, we shall 
never succeed in strengthening the 
nerVous system by indulging in soli- 
tude and mental indolence. £Iany 
are led astray by the false expectation 
of acquiring strength without using 
the natural means by which alone 
strength can be procured. 

These remarks may shew how ne- 
cessary it is that teachers generally, 
and especially those entrusted with the 
care of the weak-minded, should be 
thoroughly acquainted with the laws 
of physiology and hygiene. '^ It is 
obvious," says Dr Bush, in speaking of 
the education of children of feeble 
brains, " that they whose profession 
and daily business it is to observe and 
treat those organs and faculties when 
diseased, must best know and most duly 
weigh their capabilities and powers of 
endurance when weak ; we say that to 
such men, combining the physician 
with the instructor^ should the work be 
committed, — to such men should be 
given the power of ordering the quan- 
tity, the quality, the method, the sea- 
son, and, indeed, every circumstance 
connected with the important duty of 
educating a weak-minded yet Immor- 
tal being. Such men as these alone 
can fuUy appreciate the deplorable ef- 
fects of over-education in weak sub- 
jects, and they alone are capable of 
carrying into successful practice the 
hygienic system now proposed. Such 
men, conversant with these facts, 
would at once join in the recommen- 
dation of making green fields the 
chief school-room, and nature the 
chief lesson-book for such weak mindsj 
and would study to make the way to 
knowledge easy and pleasant, by 
means of familiar colloquy, kind sym- 
pathy, and good examples. Such men, 
conversant with the .various faculties 
of the ipind, would best know how to 
discriminate between those which maj 
be cultivated with impunity, and 
made the instrument of strengthenmg 
and developing the others. Such men 
alone can know when to desist and 
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when to persist in their attempts to 
instruct."* 

Another practical principle imme- 
diately connected with the proper ex- 
ercise of the mental faculties and their 
cerebral organs, and the influence of 
which has not been sufficiently appre- 
ciated in educational management, is 
that which inculcates judicious repe- 
tition as indispensable to obtaining 
durable results. The manner in which 
the repetition of a functional act ope- 
rates in improving the condition of the 
organ, may be understood from the 
explanation formerly given of the in- 
fluence of exercise upon nutrition (see 
p. 112), At present it will be suffi- 
cient to remark, that to induce strength 
and facility of action in the organs of 
the mind, practice, or the repetition of 
the effort, is as essential as it is in the 
organs of motion. The idea or feeling 
must not only be communicated, but 
it must be reproduced and represent- 
ed in different forms, till all the fa- 
culties concerned in understanding it 
come to work efficiently together in 
the conception of it, and till a sufficient 
impression be made upon the organ of 
mind for the latter to retain it. This 
is, in truth, the reason why in some 
parts of this treatise I have ventured 
upon an extent of repetition, which I 
should have been the first to condemn 
and avoid had the subjects been less im- 
portant, or more familiar to the reader. 
From overlooking this necessity of re- 
petition, we often blame servants for not 
doing a thing every day, because they 
were once told to do so. The organic 
laws, however, teach us that we are 
presumptuous in expecting the forma- 
tion of a habit from a single act, and 
that we must produce the associated 
activity of the requisite faculties many 
times before the result will certainly 
follow ; just as we must repeat many 
times the movements in dancing or skat- 
ing, before we become master of them. 
In like manner, we find, on turning to 
a new subject, that however well we 
may understand it by one perusal, we 
do not fully master it, except by dwell- 

• Pyscliological Journal, No. vii., p. 452. 



ing upon it again and again. Kepeti- 
tion is, in fact, the principle by which 
the division of labour, so well under- 
stood in England, leads to such admir- 
able perfection of work where practi- 
cal skill, neatness of hand, or high 
finish, is required; and in the rapid 
solution of complicated arithmetical 
questions in many of our common 
schools, we witness its effects in the 
operations of mind, quite as remark- 
ably as in those belonging to the me- 
chanical arts. 

Repetition is thus necessary to make 
a durable impression on the brain; 
and, according to this principle, it fol- 
lows, that, in learning a language or 
science, six successive months of ap- 
plication will be more effectual iu fix- 
ing it in the mind, and making it a 
part of its furniture, than double or 
triple the time, if the lessons are in- 
terrupted by long intervals of vaca- 
tion. Hence, it is a great error to be- 
gin any study, and then break off to 
finish at a later period. The ennui is 
thus doubled, and the success greatly 
diminished. The best way is to begin 
at the proper age, and to persevere 
till the object is attained. This ac- 
customs the mind to sound exertion, 
and not to jits of attention. 

In physical education, we are quite 
alive to the advantages of repetition 
and practice. "We know that if prac- 
tice in dancing, fencing, skating, and 
riding, be persevered in for a sufficient 
length of time to give the muscles the 
requisite promptitude and harmony of 
action, the power will be ever after- i 
wards retained, although little called 
into use ; whereas, if we stop short of 
this point, we may reiterate practice 
by fits and starts, without any propor- 
tionate advancement. The same prin- 
ciple applies equally to the moral and 
intellectual powers, because these ope- 
rate by means of their appropriate 
organs. 

The necessity of being in private 
what we wish to appear in public, 
springs from the same rule. If we 
wish to be polite, just, kind, and soci- 
able, we must habitually act under the 
influence of the corresponding senti- 
ments in the domestic circle and in 
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every-day life, as well as in the <5om- 
' p.any of strangers and on great occa> 
sions. It is the daily practice which 
gives ready activity to the sentiments, 
and marks the character. If we in-, 
dulge in vulgarities of speech and be- 
haviour at home, and put on politeness 
merely for the reception of strangers, 
our rudeness will shine through the 
mask which is intended to hide it ; 
because the habitual association to 
which the organs and faculties have 
been accustomed cannot thus be con- 
trolled. As well may we hope to ex- 
cel in elegant and graceful dancing, 
, by the daily practice of every awk- 
ward attitude. In the one case, as in 
the other, the organs must not only be 
associated in action by the command 
of the will, but also be habituated to 
the association by the frequency of th© 
practice ; a fact which exposes the 
ignorant folly of those parents who 
habitually act with rudeness and cap- 
rice towards their children, and then 
chide them for unpolite beliaviour to- 
wards strangers. 

The same principle, of repetition 
being necessary to make a durable im- 
pression on the brain and constitute a 
mental habit, also explains the manner 
in which natural endowments are mo- 
dified by external situation, and how 
the gradual progress of civilization 
and the improvement of the human 
race are effected. The passage from 
barbarism to civilization is a slow and 
gradual process, continued almost im- 
perceptibly through the course of many 
generations, and evidently dependent 
on the improvement occasioned in the 
quality, size, and form of the brain by 
continued cultivation during a succes- 
sion of ages. How slow this change may 
be, and yet how it may ultimately be 
effected, will appear from the following 
remarkable observation* by Mr Dar- 
win, which, because of their important 
bearing on this point, we quote entire. 

" I will conclude my description of 
the natural history of these islands" 
(the Galapagos Archipelago), says this 
eminent naturalist, "by giving an ac- 
count of the extreme tamencss of the 
birds. 

" This disposition is common to all 



the terrestrial species; namely, to the 
mocking thrushes, the fineries, wrens, 
tyrant-Iy-catchers, the dove, axid car- 
rion-buzzard. All of tbera often ap- 
proached sufficiently near to be killed 
with a switch, and sometimes, as I 
myself tried, with a cap or bat. A 
gun is here almost superfloous ; for 
with the muzzle I pushed a hawk off 
the branch of a tree. One day, whilst 
lying down, a mocking-thrush alighted 
on the edge of a pitcher, made of the 
shell of a tortoise, which I held in my 
hand, and began very quietly to sip 
the water; it allowed me to lift it 
from the ground whilst seated on the 
vessel ; I often tried and nearly suc- 
ceeded in catching these birds by their 
legs. Formerly the birds appear to 
have been much tamer than at present. 
Cowley (in the year 1684) says that 
the * turtle doves were so tame that 
they would often alight upon our hats 
and arms, so that we could take them 
alive : they not fearing man, until such 
time as some of our company did fire i 
at them, whereby they were rendered 
more shy.' Dampier also, in the same 
year, says that a man in a morning's 
walk: might kUl six or seven dozen of ' 
these doves. At present, although I 
certainly very tame, they do not alight , 
on people's arms, nor do they suffer , 
themselves to be killed in such large | 
numbers. It is surprising that they I 
have not become wilder; for these ' 
islands during the last hundred and i 
fifty years have been frequently visited 
by bucaniers and whalers; and the 
sailors, wandering through the woods i 
in search of tortoises, always take j' 
cruel delight in knocking down the ' 
little birds. |] 

" These birds, although now still , 
persecuted, do not readily become wild ; ' 
in Charles Island, which had been co- 
lonized about six years, I saw a boy ' 
sitting by a well with a switch in his j 
hand, with which he killed the doves , 
and finches as they came to drink. 
He had already procured a little heap j 
of them for his dinner: and he said '| 
he had been constantly in the habit of |j 
waiting by the well for the same por- i 
pose. It would appear that the birds 
of this Archipelago, not having as yet 
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learnt that man is a more dangerous 
animal than the tortoise or the ambly- 
rhynchus, disregard him, in the same 
manner as in England shy birds, such 
as magpies, disregar^d the cows and 
horses grazing in our fields. 

" The Falkland Islands offer a second 
instance of birds with a similar dis- 
position. The extraordinary tameness 
of the little opetiorhynchus has been 
remariced by Pernety, Lesson, and 
other voyagers. It is not, however, 
peculiar to that bird ; the polyborus, 
snipe, upland and lowland goose, 
thrush, bunting, and even some true 
hawks, are all more or Ibss tame. As the 
birds are as tame there, where foxes, 
hawks, and owls occur, we may infer 
that the absence of all rapacious ani- 
mals at tile Galapagos, is not the 
cause of their tameness here. The 
upland geese at the Falklands shew, 
by the precaution they take in build- 
ing on the islets, that they are aware 
of their danger from the foxes ; but 
they are not by this rendered wild to- 
wards man. The tameness of the 
birds, especially of the water fowl, 
is strongly contrasted with the habits 
of the same species in Terra del Fuego, 
where for ages past they have been 
persecuted by the wild inhabitants. 
In the Falklands, the sportsman may 
sometimes kill more of the upland 
geese in one day than he can carry 
home ; whereas, in Terra del Fuego, 
it is nearly as difficult to kill one as it 
is in England to shoot the common 
wild goose. In the time of Pernety 
(1763), all the birds there appear to 
have been much tamer than at present; 
he states that the opetiorhynchus 
would almost perch on his fingers, and 
that with a wand he killed ten in half 
an hour. At that period the birds 
must have been about as tame as they 
are now at the Galapagos. They ap- 
pear to have learnt caution more slowly 
at these latter islands than at the Falk- 
lands, where they have had proportion- 
ate means of experience ; for besides fre- 
c^Beat visits from vessels, those islands 
have at intervals been colonized dur- 
ing the whole period. Even formerly, 
when all birds were so tame, it was 
iuLpossible, by Pernety's account, to 






kill the black-necked swan — a bird of 
passage which probably brought with 
it the wisdom learnt in foreign coun- 
tries. 

*' I may add that, according to Du 
Bois, all the birds at Bourbon in 1571- 
72, with the exception of the flamingoes 
and geese, were so extremely tame, 
that they could he caught by the hand, 
or killed in any number with a stick. 
Again, at Tristan d'Acunhr. in the 
Atlantic, Carmichael states that the 
only two land-birds, a thrush and a 
bunting, were 'so tame as to suffer 
themselves to be caught with a hand- 
net.' Ttom these several facts we 
may, I think, conclude, first, that the 
wildness of birds with regard to man 
is a particular instinct directed against 
Am, and not dependent on any gene- 
ral degree of caution arising from 
sources of danger ; secondly, that it is 
not acquired by individual birds in a 
short time, even when much perse- 
cuted ; but that in the course of suc- 
cessive generations it becomes heredi- 
tary. With dbmesticated animals we 
are accustomed to see new mental ha- 
bits or instincts acquired and rendered 
hereditary ; but with animals in a 
state of nature it must always be most 
difficult to discover instances of ac- 
quired hereditary knowledge. In re- 
gard to the wildness of birds towards 
man, there is no way of accounting for 
it, except as an inherited habit ; com- 
paratively few young birds, in any 
one year, have been injured by man in 
England, yet almost all, even nestlings, 
are afraid of him : many individuals, 
on the other hand, both at Galapagos 
and at the Falklands, have been pur- 
sued and injured by man, but yet 
have not learned a salutary dread of 
him. We may infer from these fhcts, 
what havoc tiie introduction of any 
new beast of prey must cause in a 
country, before the instincts of the 
indigenous inhabitants have become 
adapted to the stranger*s craft or 
power.'"* 

From these facts we learn also, by 
analogy, how slowly the , intellectual 
and moral development of abased hu- 

* Darwin's Journal of a Natui'oUst, p. 
398^401. 
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man races must proceed, and how 
many ages must elapse before the sa- 
vage native of Australia can attain 
the degree of civilization at present 
characteristic of Europe generally. In 
a minor degree the same remark is ap- 
plicable to the different races of civil- 
ized nations. Long-continued culture 
has been highly influential in raising 
the Saxon race above the Celtic : but 
there seems to be nothing inherent in 
the brain of the Celt to prevent it 
from reaching, in the course of ages, 
the same degree of development, and 
as good quality, as the Saxon brain. 
But the education of a single gene- 
ration is not sufficient to raise the 
national standard ; the work must be 
continued through a succession of ages. 
That class which for generation after 
generation has been employing the 
muscular system only, cannot be sup- 
posed to have attained a cerebral de- 
velopment equal to that of the edu- 
cated classes. Accordingly, Professor 
Owen, some years ago, found that the 
brain of the adult Irish labourer does 
not weigh more than the average 
brain of a youth of fourteen in the 
educated classes; and we have little 
doubt that extended observations 
would give the same result. This 
eminent physiologist, moreover, con* 
fesses his ignorance of any modifica- 
tion of form or size In the brain of 
the negro, that would support an in- 
ference that the Ethiopian race would 
not profit by the same influences, fa- 
vouring mental and moral improve- 
ment, which have tended to elevate 
the primitively barbarous white races 
of men.* 

Sir Charles Lyell, by whom these 
facts are stated, mentions also that in 
the Boston schools the white and black 
cliildren are educated separately, not 
fVom an iudulgeace in anti-negro 
feelings, but because it is found that 
in this way both races may be brought 
on faster. " Up to the age of fourteen 
the black children advance as fast as 
the whites ; but from that age, unless 
there be an admixture of white blood; 

• Second Visit to the United States, by 
Shr Charles Lyell, vol. i., p. 129. 



it becomes, in most instanced, evtroib^ 
difficult to carry them forward. That 
the half-breeds should be iaicrmediate 
between the two parent stocks, »6d 
that the coloured race should lb«re- 
fore gain in mental capacity in pro- 
portion as it approximates in physi- 
cal organization to the whites, seems 
natural ; and yet it is a wonderfVil 
fact, psychologically considered, that 
we should be able to trabe the pheno- 
mena of hybridlty even into the world 
of intellect and reason.''* Bat this 
is no isolated Aict. Thronghdut the 
whole animal kingdom we find men- 
tal qualities equally hereditary with 
bodily qualities, and for this Bimple 
reason, that the character of the mind 
is dependent on the condition of the 
bodily organs. The offspring of horses 
which have been trained in the oircns 
shew a natural disposition to leani 
the feats performed by their parents ; 
while, on the other hand, it is almost 
impossible to break the immediate de- 
scendants of the wild horse.f 

" No one," says Dr Carpenter, " who 
has had sufficient opportunities of ob- 
servation, can doubt that the intellec- 
tual faculties which have been deve- 
loped by cultivation, are generally 
transmitted to the offspring in an im- 
proved state ; so that the descendant 
of a line of educated ancestors will 
probably have a much higher capa- 
city for instruction than the child 
that springs from an illiterate raeet'^it 
In reference to this observation, a 
medical journalist exclaims — " How 
wide a field for discussion and for 
action does this consideration present! 
How gravely do the spread of educa- 
tion and the tcience of intermarriage 
address themselves to the attention of 
the philanthropist and the legisla- 
tor ! The fruits of care and culture 
are not confined to the well-being of 
a single individual : they bear within 
them the blessings of increase, and 



* Loc. cit. 

t For much infbrmation on tiereAtnyin- 
fluence, see Traits de L*H(Sr€dit6 IVatortlte. 
Par le Or P. Lucas. Paris, 1850. 

I Principles of General and Comparative 
Physiology, p. 512. 
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^tnilAiply tenfold with each sacceed- 
ing generation.''* 

It is only by long-oontinued culture, 
tfaerefiore, that the cerebral develop- 
jBent, and consequently the mental 
and moral attributes of a race, can be 
changed ; and hence we may learn 
the foUy of suddenly casting upon a 
people, by means of violent political 
revolution, the fulfilment of duties to 
which they have not been gradually 
trained. Writing io 1824, Sir Thomas 
Manro said : ** I shall never review my 
own proceedings, because they can 
have no sensible effect in my time or 
foe many years after: for it is the 
naiojpe of measures calculated for im- 
provement to be slow in their opera- 
tions. When I read, as I sometimes 
do, of a measure by which a large pro- 
ylQpe has been suddenly improved, or 
a race of s^ni-barbarians civilized al- 
most to Quakerism, I throw away the 
book.'' That the form and size of the 
brain are changed by mental culture, 
is indicated by numerous facts to 
which I have elsewhere directed at- 
tention,! as well as by the few obser- 
vations which have yet been made on 
the crania found in tumuli or other 
ancient places of interment^ 

In the individuals of a race we see 
mrOre plainly the influence of education 
and habit in changing or forming cha- 
racter, tlian in the race as a body. Place, 
for example, a child of average propen- 
sitiest sentiments, and intellect, among 
a class of people — such as thieves — in 
whom the selfish faculties are exclu- 
sively exercised; by whom gain is 
worshipped as the end of life, and 
punning and cheating as the means ; 
and among whom is never heard one 
word of disapprobation or moral in- 
dignation against either crime or sel- 

• Medico-Chimrgical Review, April 184 S, 
p. 450. 

t Phrenolog&eal Joamal, x. 414. 

I See The Archaeology and Prehistoric 
AnnaU of Scothind, by Daniel Wilson, 
cliap. ix., on the " Crania of Tumuli.*' Mr 
Wilson deserves much credit for the labo- 
rious and accurate manner in which he 
bns collected and arranged the scanty mate- 
rials of this chapter ; and it is to be hoped 
\b»t increased attention will be paid to the 
subject by archaeologists in future. 



fishness; and the lower faculties of 
this child will be exclusively exer- 
cised and increased in strength, while 
the higher will be left unemployed 
and become weak. It will conse- 
quently not only act as those around 
it do, but insensibly grow up resem- 
bling them in disposition and charac- 
ter ; because, by the law of repetition, 
the organs of the selfish qualities will 
have acquired proportionally greater 
aptitude and vigour, just as do the 
muscles of the fencer or dancer. But 
suppose the same individual placed 
from infancy in the society of a highly 
moral and intellectual circle ; the 
moral faculties will then be habitu- 
ally excited, and their organs invigo- 
rated by repetition, till a greater apti- 
tude, or, in other words, a higher moral 
character, will be formed. There are, 
of course, limits set to this modifica- 
tion by the natural endowments of 
the 'individual ; but where the ori- 
ginal dispositions are not strongly 
marked, the range is still a wide one. 

In carrying repetition into efiect, 
the times and circumstances under' 
which it should be practised also de- 
serve the most serious consideration. 
On these I shall accordingly offer a 
few remarks. 

It seems to be a law of the animal 
economy, that two classes of functions 
cannot be habitually in exalted action 
at the same time, without one or other, 
or both, sooner or later sustaining in- 
jury. Hence the important rule, never 
to enter upon continued mental-exertion, 
or to rouse deep feeling, immediately after 
a full mealy as the activity of the brain 
is sure to interfere with that of the 
stomach, and disorder its functions. 
Even in a perfectly healthy person, 
unwelcome news, sudden anxiety, or 
mental excitement, occurring after 
eating, will put an entire stop to di- 
gestion, and cause the stomach to 
loathe at the sight of food. In ac- 
cordance with this, we learn by ex- 
perience, that the worst forms of in- 
digestion and nervous depression are 
those which arise from excessive ap- 
plication of mind or turmoil of feel- 
ing, conjoined with unrestrained in- 
dulgence in the pleasures of the table. 
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In such circumstanceB, the stomach 
and brain react upon and distarb 
each other, till all the horrors of n<er- 
T0Q8 disease supervene, and render 
life miserable. Literary men and 
hard students know this fact from 
sad experience ; but, as they are not 
aware of the incompatibility of the 
two processes of active thinking and 
active digestion going on at the same 
time, it is extremely difficult to give 
them a sense of their danger, and to 
convince them that an hour or an 
hour and a half after a meal is more 
profitably spent in easy relaxation 
than in the labour of composition. 
As regards the lower animals, indeed, 
we are careful enough to observe this 
organic law ; for we do not allow our 
horses or dogs to be actively exercised 
till digestion is in some degree ad- 
vanced. 

It may be said that mechanics, 
labourers, and others, hurry away to 
work immediately after meals without 
any apparent injury ; and that, in the 
United States, the practice of hastily 
swallowing dinner and instantly re- 
turning to business is almost univer- 
sal. My answer to this objection is 
simply, that experience proves the fact 
that digestion goes on better when ex- 
ertion is refrained from and repose is 
enjoyed; and that the tendency to 
sleep and inactivity which besets most 
animals after a full meal, shews repose 
to be, in such circumstances, the in- 
tention of Nature. It must be ob- 
served, also, that the bad effects of im- 
mediate exertion are not among those 
which ensue instantly, or are felt from 
day to day. They may shew them- 
selves only at the end of months or 
years, when the influence has, as it 
were, accumulated by repetition. Al- 
though, therefore, the system possesses 
a certain power of resistance, and many 
persons seem to escape even for years, 
it cannot be doubted that opposition 
to the law of nature will eventually 
prove injurious. The extreme pre- 
valence of dyspeptic complaints and 
of insanity among the Americans, is 
doubtless partly owing to the very 
practice which is supposed by some to 
be harmless to them. Dr Caldwell, 



who has devoted much time and talent 
to the diffusion of sound knowledge 
and the improvement of the race, and 
whose opportunities of observation 
have been very extensive, expressly 
mentions that ^'dyspepsia and madness 
prevail more extensively in the United 
States than among the people of any 
other nation. Of the amount of our 
dyspeptics," says he, ^'no estimate 
can be formed; but IT IS immense. 
Whether we inquire into cities, towns, 
villages, or country places, among the 
rich, the poor, or those in moderate 
circumstances, we find dyspepsia more 
or less prevalent throughout the land."* 
It is clear from this testimony (which 
is confirmed by many other observers) 
that the people of the United States 
form no exception to the general law 
of nature, and that they do suffertbr 
their hurried eating and neglect of re- 
pose after meals.f 

The Hme best adapted for nuntal «f- 
ertion falls next to be considered. Na- 
ture has allotted the darkness of night 
for repose, and for the restoration, by 
sleep, of the exhausted energi^ of mind 
and body. If study or composition 
be ardently engaged in towards that 
period of the day, the increased action 
in the brain which always accompanies 
activity of mind requires a long time 
to subside ; and, if the student be at 
all of an irritable habit of body, he 
will be sleepless for hours after going 
to bed, or perhaps be tormented by 
unpleasant dreams. If, notwithstand- 
ing, the practice be continued^ the 
want of refreshing repose will ulti- 
mately induce a state of morbid irri- 
tability of the ne^ous system, not far 
distant from insanity. It is, there- 
fore, of great advantage to engage in 
severer studies early in tite day, and 
devote two or three of the hours whicfa 
precede bed-time, to lighter reading, 
music, or amusing conversation. T%e 
vascular excitement previously in- 
duced in the head by study has then 

* Caldwell*s Discourse on Phjslctd Edu- 
cation, p. 87. 

t See tbe chapter on the " Conditions to 
be observed before and after eating,** In the 
Author's Physiology of Digestion. 
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tii&e to subside, and sound refreshing 
sleep is much more certainly obtained. 
This rule is of great consequence to 
those who are obliged to undergo much 
mental labour ; and it will be found 
that many of our most prolific writers, 
— ^those especially who write much 
and yet preserve their health, — have 
either fhmi knowledge or inclination 
devoted their mornings to study and 
their evenings to relaxation, and ha- 
bitually indulged in ample exercise. 
Such was Sir Walter Scott's distribu- 
tion of his time, and such I know to 
be that of one of our ablest living 
writers. 

There are, no donbt, individuals so 
happily constituted, and whose natural 
sphere is so essentially that of activity, 
that they are able to think and work 
eariy and late, fbr years in succession, 
with very little sleep, and with little 
regard to diet and regimen ; but they 
are so obviously exceptions to the 
generid rule, that we cannot fbr a 
moment hold them up as models for 
imitation. And even they would en- 
joy their astonishing gifts with greater 
securityj were they to conform more 
completely to the laws of the organism. 

Intervals of rest should also be care- 
fully observed in conducting mental 
exercise and moral training, otherwise 
the results will be unsatisfactory. We 
are all fkmiliar with the advantages of 
a period of repose after active mus- 
cular exertion, and must have noticed 
the renewed zest with which games 
are resumed in youth after an interval 
of rest. The same principle holds in 
regard^ to exercise of the brain and 
mind. * After long-continued applica- 
tion themolecular condition of the brain 
is changed (p. 113), the attention flags, 
and further study, if persevered in, is 
comparatively unprofitable. After a 
sufficient interval of repose, however, 
the mind regains its elasticity, and 
returns with zest and alacrity to the 
subject which formerly wearied it. 
Hence, as observed by Simond, " the 
artist draws better after laying down 
his pencil for some time, or plays better 
on an instrument; fencing, swimming, 
are improved likewise. We have, how- 
ever, neither studied nor practised" 



during the interval which has elapsed ; 
" the mind, as far as we know, has 
been inactive, as well as the hand. 
Should we know little before the inter- 
ruption, we are apt indeed to forget 
that little ; but, if the skill was suffi- 
ciently perfect, it increases during a 
certain period of inaction, becomes sta- 
tionary when longer intermitted, and 
is lost at last by protracted disuse."* 
These results are in perfec,t harmony 
with the principles of exercise ex- 
plained in chapter vii., and the im- 
provement observable after a proper 
interval of inaction is simply an in- 
dication that the exhausted organ has 
now recovered its tone, and acquired 
increased dexterity fVom its previous 
exercise. Something of the same kind 
has often been experienced in the con- 
fusion of mind which comes on at night 
after severe application to study. The 
jaded literary or scientific labourer 
goes to bed hopeless and dispirited, be- 
cause the brain and mental energies 
are exhausted. After a sound sleep 
he- awakes in the morning with re- 
newed energy and a clear head, and 
finds he has really made greater pro- 
gress than he imagined. 

Periodieityy or the tendency to re- 
sume the same mode of action at stated 
times, is peculiarly the characteristic 
of the nervous system; and on this 
account regularity is of great conse- 
quence in exercising the moral and in- 
tellectual powers. All nervous dis- 
eases have a marked tendency to ob- 
serve regular periods, and the natural 
inclination to sleep at the approach of 
night is but another instance of the 
same fact. It is this principle of our 
nature which promotes the formation 
of what are called habits. If we re- 
peat any kind of mental effort every 
day at the same hour, we at last, 
when the time approaches, find our- 
selves entering upon it without pre- 
meditation ; and, in like manner, if we 
arrange our studies in accordance with 
this law, and take up each regularly 
in the same order, a natural aptitude 
is soon produced, which renders appli- 

• Simood*s Travels in Great Britain, 
vol. i., p. 14. 
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cation more ea&y than when the sub- 
jects are taken up as accident may 
direct. J^ay, occasionally, the ten- 
dency to periodical and associated 
activity becomes in the course of time 
so great; that the faculties seem to go 
through their operations almost with- 
out conscious effort, while their faci- 
lity of action becomes so prodigiously 
increased as to give unerring certainty 
where at first great difficulty was ex- 
perienced.* 

In thus forming habits and ac- 
quiring readiness, we merely turn to 
account that organic law which asso- 
ciates increased aptitude, animation, 
and vigour, with regular exercise. It 
is not the soul, or abstract principle of 
mind, which is thus changed, but 
simply the organic medium through 
which it acts ; and when we compare 
the rapid and easy eloquence of the 
practised orator with the slow and 
embarrassed utterance which distin- 
guished him at the outset of his career, 
we have merely a counterpart, in the 
organ of mind, of what is effected in 
the organs of motion, when the easy 
and graceful movements of the prac- 
tised dancer, writer, or pianoforte play- 
er, take the place of his earliest and 
rudest attempts. 

The reader will now be prepared to 
understand the difference between th6 
manner in which, and the subjects on 
which, the various faculties of the 
mind ought to be exercised. In or- 
dinary education, the former has been, 
in a great measure, left to the deter- 
mination of chance or caprice, although 
it is, in reality, of even greater import- 
ance, as concerns the results, than the 
right selection of the subjects to be 

• These reraarlcs are curiously confirmed 
by an anecdote of Silvio Pellico, which I 
read in the Foreign Quarterly Review (No. 
xxli., p. 478), when this sheet %vas first pass- 
ing through the press. When first im- 
prisoned, Pellico was ** allowed tlie use of a 
copy of Dnnte and the Bible. Of the for- 
mer, he used to commit a canto to memory 
every day, till at last the exercise became so 
mechanieal that it ceased to afford any 
interruption to the train of melaneholy 
thought.** I need scarcely point out the 
coincidence between tliis and the remarks 
in the text. 



taught. The exposition which I have 
given of the physiologioal oonditioku 
under which Uie dijSerent mentaH 
powers act, will, it is hoped, tend to 
prevent the oontinuance of this error, 
and lend some aid towards a ehoiceof 
subjects more in accordance with the 
moral and intellectual nature of matt. 
Hitherto, reading, writing, and arith- 
metic, have been almost the only bran- 
ches taught to the working classes; 
and even the more comprehensive 
scheme ]of Mechanics' Institutions em- 
braces the education of the perceptive 
faculties only, and makes no direct 
provision for the training of the higher 
intellectual and moral powers, which, 
nevertheless, are intended to be the 
guides of our conduct, and tho main 
sources of our happiness. 

It would require a separate volome 
to discuss satisfactorily the whole sub- 
ject of education, and to decide npcm 
the relative importance of different 
branches of knowledge for different 
ages, sexes, professions, and classes of 
society. I must therefore wholly ab- 
stain, at present, from the considera- 
tion of the latter branch of the inquiry, 
and content myself with remarking, 
that in every case, without ezception, 
whatever the kind of education to be 
given, it is of the utmost practical 
consequence, that in the manner cf 
communicating it we should act in ac- 
cordance with the physiological laws 
which preside over the operations of 
the mind. Whatever we attempt to 
teach, whether merely reading and 
writing, or the higher truths of intel- 
lectual and moral science, our soccess 
will depend, in a great measure, on 
the extent to which we act in accord- 
ance with the laws of physiology in 
our mode of teaching f and for this 
simple reason I cannot regard any 
teacher or parent as fully and con- 
scientiously qualified for his duties, 
unless he has made himself acquainted 
with the nature and general laws of 
the animal economy, and with the 
direct relation in which these stand to 
the principles of education. 

The brain, as the instrument of the 
mind, is, like the muscles, liable to be 
strengthened by judicious exercise, or 
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eBf«ie1»led by overwork. Every body 
admits that one ntan is capable of un- 
dergoing' mucb more muscular exer- 
cise than 'another ; but the truth that 
one brain is capable of undergoing 
much more intellectual labour than 
another is not,so generally recognised. 
And even where It is theoretically ad- 
Bdtted, it is too often practically ne- 
glected ; for the simple reason that 
more reflection is required to perceive 
the abase of the cerebral organs. The 
nervous system is the noblest and most 
oharaeteristic part of man, through 
which he acquires his proud pre-enil- 
nence as an intelligent being. Yet 
how often do we find the culture of 
the brain entrusted to teachers desti- 
tute of every qualification for the task, 
and who have resorted to tuition as a 
lasii resource against want! No one 
thinks of being a dancing-master or a 
fencing-master without having in the 
first place educated his own muscular 
system in the exercises of fencing or 
dancing; but multitudes are ready to 
undertake the cerebral cultivation of 
the young, though entirely ignorant 
of the true principles of education. 
How many young women have ' to 
mourn over health permanently in- 
jured, from having been confided to 
the care of boardingi-school mistresses, 
whose qualifications for the proper dis- 
ebarge of their duties were limited to 
a superficial knowledge of French and 
Italian, with drawing and music ! How 
many sufferers ftom crooked spines, 
weakened stomachs, and shattered ner- 
vous systems, may be found in England 
as examples of the evils which result 
from confiding to ignorant hands the 
education of the young ! 

It may be remarked, that in the pre- 
ceding pages I have made but scanty 
aUnsion to the doctrines of phreno- 
logy. My reasons are simply, that, 
fov the object I had in view, a special 
refierenoe to them was not necessary, 
and that, in a work written for the 
g^ieral reader and for practical pur^ 
poses, I was naturally anxious to avoid 
every contested point. Accordingly, 
inHiniting myself to the statement that 
different parts of the brain perform 
diffiecent functions, without minutely 



specifying those connected with any 
particular part, I am not venturing 
beyond what most eminent anatomists 
and physiologists, in the past or pre- 
sent times, have taught before me.* 
My own opinions on the subject have 
been long before the public, and I am 
bound to say that every day's expe- 
rience increases my conviction of the 
truth of phrenology, and deepens my 
sense of its practical value. Every 
real improvement made in education 
serves to bring the public a step nearer 
a just appreciation of the truth of 
phrenology and its extreme importance 
to the parent and educator, as well as 
to the physician and philosopher. Phre- 
nology being true, every real improve- 
ment in intellectual teaching and in 
moral training must rest on a phreno- 
logical basis, whether that basis be re- 
cognised or not. Hence, some of the 
most remarkable advances lately made 
by practical and reflecting educators 
as the results of their experience, prove 
to be merely excellent illustrations of 
principles long since established by the 
phrenologists. I therefore speak ad- 
visedly when I repeat, that every step 
made in advance by purely practical 
men, will serve to render the truth and 
merits of phrenology more plain and 
acceptable to the public mind. Al- 
ready hostile prejudices are rapidly 
disappearing, and ere many years they 
will have become a matter of history, 
and phrenology take that place which, 
as the true philosophy of mind and of 
man, it is entitled to occupy. The 
dislike with which it is still regarded 
by many intelligent persons who re- 
main unacquainted with its doctrines, 
arises in a great measure from its 
being supposed'by them to be opposed 
to all their previously acquired facts 
and opinions. This, however, is a 
great and pernicious mistake ; for 
whatever is true in human nature is 
also true in phrenology; and conse- 
quently the facts gathered from life 
by the shrewd observer of mankind 

• The early education of the particular 
mental faculties which phrenology ex- 
pounds, is, however, treated of in my work 
on the Management of Infancy, chapters 
XT. and jcji. 
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are either identical, or in absQlute 
harmony, with the facts of phrenology. 
The chief difference is, that while 
common observation leayes its results 
so unconnected and confused «b to 
have but little practical value, phre- 
nology affords principles of arrange- 
ment by which its facts naturally as- 
sume a systematic form, and become 
highly available for use.* 



CHAPTER XV. 

INFLUENCE OF THE NBEVOUS 8Y8TBM 
UPON THE OBNEBAL HEAITH. 

Havino now examined the relar 
tions subsisting between the nervous 
system and tl^ functions of animal 
life, and shewn how fiir the health 
of the brain d^ends upon the well 
re^rulated exercise of the mental facttl- 
ti^, I shall next advert to the influ- 
ence of the nervous system upon the 
general health. But before doing so 
it will be proper, for the sake of greater 
clearness, to introduee a few remarks 
on the nature and uses of the gcmglwnie 
system of nerves, as distinguished from 
those of the eer«6ro-«f>tnaZ system. 

The ganglionic nerves, unlike those 
of animal life,l)av6nodireet.eonnection 
with the brain, medolla. oblongata, or 
spinal marrow, but arise froma number 
of distinct nervous maaseaor gangliom 
of a round, oval, or iTregolar form, 
situated in the neck, chest, and abdo- 
men, in front of the vertebral column, 
and connected with each other by small 
nervous filaments. They coitftitnte 
distinct nervoos centres- which preside 
over the organic functions, and their 
principal branches are accordingly 
distributed to the heart and blood- 
vessels, the lungs, the digestive and 

* See a pamphlet by the Axtthor, en- 
titled ** Phrenology — Its Nature and Uses t 
An Address to the Stu4«att of Anderson's 
University, Glasgow,*' reprinted from the 
Phrenological Journal, vol. xiz., p. 97 : 
Also his ** Life and Corre!>pondence,** pas- 

n. — En. 



abdominal organs, the glands, aod 
other parts concerned in natritionand 
the support of life. Other branches 
serve to oanneot them with the cerebro- 
spinal system, and to a certain extent 
to bring them under its influence. 

£ven the mere explanation of the 
names by which the two portions of 
the nervous system are designated, 
marks out sufficiently for our present 
purpose the prlncipid points of differ- 
ence betwixt them. Thus the one set 
of nerves is called the eerebro^pinalj 
from its origin in the brain and spinal 
marrow; the other is called ganglionic, 
from taking its rise from ganglions. 
The one is called the animal system, 
from its connection with functions pe- 
culiar to animalfi ; the other is called 
organic or vegetative, from its presiding 
over the function of nutrition, wliich 
is common to both animals and vege- 
tables. The one is called the voluntary 
system, from its general subservience 
to the commands of the will ; the other 
is spoken of as the involuntary system, 
because its action. cannot be jnodified 
by the will, and it goes on. whether we 
will or not. In addition to all these 
designations, thelatter is ilso frequent- 
ly termed the sympathetic system of 
nerves, from Its being aupposed to be 
the medium through which all the im- 
portant organs of the body ,affect, or 
sympathize witbi each other. Objec- 
.tions,. however, may be made to the use 
of any of these tennSi as drawing de- 
Jinite lines of demarcation, which, ac- 
cording to many physiologists, do jnot 
in reality exiftt. 

But although the will has no direct 
power over the nerves. of organic life, 
experience shews that the state of the 
mind exercises no smalUndirect influ- 
ence over them and th^ ox^gans on 
iwhlch they are ramified. The nu- 
merous connections between the ««r^&ro- 
spinal and ganglionic systems point to 
thJ3 inference; and we have demon- 
strative proof of the fact in the. sudden 
quickening of the action of the heart 
on a joyful surprise ; in the excessive 
palpitations excited by alarm and 
anxiety ; and in the sickness of stomach, 
loathing, and faintness, so often seen 
to follow violent mentid emotion. 
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The actipn of .the ganglionic nervo^, 
th^n, is e»^«Zy involttntary, and in 
tbis respect differs from thai, of the 
cerc^liural and ^nal nerves. By means 
of the latter we can at pleasure excite, 
direct, or arrest the motions of the 
ordinary mosclee. Bnt we have no 
such control over the muscles placed 
under the influence of the gaQglionic 
nerves. The heart, for instance, con- 
tinues to heat whether we wish it or 
not, and its action goes on during 
sleep, when our consciousness is hurled 
in ohlivion, with the same regularity 
as when we are wide awake. In some 
of the lower animals itcontlnues to heat 
for hours after it has heen removed 
from the hody; and there are even 
instances recorded in which the excised 
heart of a fish continued to beat till 
it actually rustled from desiccation. 
This continued action after removal 
from the body, is most readily explain- 
ed by supposing that the ganglions 
which lie in the walls of the heart 
yield sufficient .nervous energy to 
produce .contraction. In like man- 
ner, when digestion is .going .on, the 
muscular coat of the stomach and in- 
testines contracts, not only without 
th^ will being able to prevent or ac- 
celerate it, but without our being in 
the least conscious of either its con- 
traction or relaxation ; and on opening 
the body of a decapitated animsl, the 
peristaltic movem^ts,may be observed 
to continue for a considerable time, 
thus clearly proving .that th^ do not 
depend on cerebral iafl\;enoe. But 
many physiologists are of opinion that 
the spinal cord is concerned in them : 
for instance, experiments on frogs 
have shewn that these animals continue 
to digest and excrete after removal of 
the brain and i^inal cord ;* but in this 
case the excretions accumulate in the 
bladder and intestinal canal, thus 
indicating that the contractile power 
of the bladder and intestines is at 
all events indirectly connected with 
the cord. This is farther proved by 
the obstinate constipation of the bowels 
which accompi^nies paralysis arising 

• yaleiitia*fi L«hrbuGb, vol. ii., port 2d, 
p. 6Z3. 



from disease of the spinal cord. An 
additional proof of tne intimate con- 
nection which subsists between the in* 
testinal tract and the spinal cord is 
seen in the fact that when the mucous 
memlnrane of the bowels is irritated, 
the stimulus is frequently transmitted 
to the cord, and is then reflected on 
the motor nerves, producing convul- 
sions. Thus, in children^ where the 
tendency to reflex motions is stronger 
than in adults, convulsions are fre- 
quently .produced by the presence of 
worms in the intestines. This ques- 
tion has been experimentally eluci- 
dated by Valentin.* 

In the healthy state, the ganglionic 
nerves also differ £rom those of the 
cerebro>spinal system in being devoid 
of sensation 3 and hence we have no 
consciousness of the action of any of 
the organs to which they are distri- 
buted- We are not only not. aware of 
what is going on in the heart, the liver, 
the stomach, or the lungs> but we have 
no perception even of their existence, 
and the heart itself has been wounded 
without any consciousness of the fact 
on the part of the individual. 

A few moments' reflection will suf- 
fice to shew the blessings which this 
want of consciousness confers upon us. 
Had we been able to trace the passage 
of our food along the alimentary ca- 
nal, or that of our blood along the 
arteries and veins ; or had the move- 
ments of the heart and lungs been 
evident to us, our attention would 
have been closely occupied in watch- 
ing these phenomena, and our fears 
roused lest any derangem^t shonld 
ensue. Had the mucous membranes, 
too, been endowed with sensitive 
nerves, the gift woul4> under certain 
circumstances, have proved most dis- 
tressing. An itching sensation of the 
alimentary canal without the possi- 
bility of rubbing or scratching would 
have been insupportable. 

In disease, however, when the gan- 
glionie nerves become morbidly irriti^ 
ble, sensations of a disagreeable kind 
are apt to arise^ and sometimes of such 

** Valentin's Lehrbuch, vol. U.» part 2d. 
p. i£6. 
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a natare as to convey to the mind a 
dim consciousness of the existence of 
the affected organ. I hare myself ex- 
perienced something of this kind for 
several weeks in an unpleasant con- 
sciousness of the different action of 
the two sides of the heart. 

In more severe disease these disa- 
greeable sensations frequently, but 
not always, become acute pain, from 
the derangement of the organs being 
made known to the brain, through 
means of those nervous branches 
which form the communication be- 
tween the ganglionic and the cerebro- 
spinal systems. Hence pain becomes 
the monitor of morbid action, advis- 
ing us that the condition of health has 
ceased, and warning us to take steps 
to remedy the evil. Pain, then, is but 
a symptom of disease, but in certain 
irritable constitutions it is liable to 
become so intense as to prove the 
chief source of danger, from the de- 
pressing effect it exercises upon the 
vital powers. Hence the positive ne- 
cessity for having recourse in such 
cases to narcotic drugs to deaden sen- 
sibility, and hence also the utility 
of allowing the inhalation of the va- 
pour of <;hloroform in surgical opera- 
tions, and even in confinements. The 
action of chloroform is first apparent 
in the brain, which it renders incapable 
of perceiving the sensations produced 
in the automatic system, even where 
consciousness is retained. When its 
action is pushed further, and the func- 
tions of the brain are altogether sus- 
pended, consciousness is destroyed. 
The spinal cord and ganglions, how- 
ever, continue to act, and respiration, 
the circulation of the blood, and the 
action of thg womb, are not interfered 
with ; because the lungs, the heart, 
and the womb, act independently of 
the brain. But an over-dose of chlo- 
roform, or of any narcotic drug, by 
extending Its action to the spinal cord 
and ganglions, paralyses them like- 
wise, and renders them incapable of 
affording the requisite supply of ner- 
vous energy. In such cases death en- 
sues from the failure of the nervous 
power. 

Extensive disease frequently takes 



place without pain giving any evi- 
dence of its existence. This happens 
most commonly when the disease is 
situated in the large glands, such as 
the liver or kidneys : and hence, the 
absence of pain is by no means indi- 
cative of the absence of serious in- 
jury. But the discussion of this 
topic does not come within the sphere 
of the present work. 

As, then, th« fact is undeniable, 
that both the animal and the organic 
portions of the nervous system exer- 
cise a powerful influence on the action 
of all our bodily organs, it becomes a 
matter of some importance to ascer- 
tain in what manner that influence 
operates, and under what conditions it 
may be rendered beneficial to health, 
and consequently to the increase of 
our happiness. The subject has not yet 
been examined with all the care which 
its importance requires, but a general 
survey of it will give the reader some 
idea of its real interest. 

The nervous energy is considered 
by many to be identical with electri- 
city; and this opinion at first sight 
seems countenanced to some extent by 
the fact, that muscular contraction and 
other results arising from nervous ac- 
tion can be produced also by means of 
electricity. But in reality the subject 
is still involved in great obscurity , and 
physiological researches must be great- 
ly extended before we shall be able to 
determine positively in what manner 
the nervous system produces its effects 
on the living functions, or what is the 
exact nature of the influence which it 
exerts. There can be no doubt that 
electricity may be developed in the 
animal body, for this is proved indis- 
putably in the case of the electric 
fishes; and it is also clear that this 
power is in close connection with the 
nervous system. Hunter shewed that 
the most characteristic feature of the 
organisation of the electric battery in 
the torpedo is its enormous supply of 
nervous matter, each electric nerve 
being generally as thick as the spinal 
cord ; and Mr Faraday has demon- 
strated by experiments on the gymno- 
tus, long preserved at the Adelaide 
Gallery in London, and now in tho 
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Pbly t^iihicGUltery, the identity of the 
impdD^erable Becretion of the battery 
of uiB fish with electricity. ** Needles, 
saya Professor Owen^ who was present 
at the experiments, " were conv-erted 
into magnets ; iodine was obtained by 
polar decomp<»ition of iodide of potas- 
sium ; and, availing himself c^ this 
test, JE*rofessor Faraday shewed that 
any.giyen part of the^organ is nega- 
tive to oMier parts before it, and 
positive to such as are behind it. 
Finally, heat was evolved, and the 
electric spark obtained." A stinulus 
to the battery is necessary for the dis- 
charge of electricity, precisely as a 
stimulttB to tibe museles is necessary 
to produce contraction. '* The elec- 
tric, like the motory nerves," says 
Professor Owen, *' rise from the ante- 
rior myelonal* tracts. A]& impression 
on any part of the body of the tor- 
pedo is carried by the sensory nerves 
either directly, or through the poste- 
rior ray clonal tracts, to the brain, ex- 
cites there the act of volition, which 
is conveyed along the electric nerves 
to the <»rgans, and produces the shock : 
in muscular contraction, the impres- 
sion and volition take the same course 
to the muscular fibres. If the electric 
nerves are divided at their origin from 
the brain the course of the stimulus is 
intermptfid, and no irritant to the 
body has any effect on the electric 
organs any more than it would have 
under the like circumstances on the 
mosclfis. But if the ends of the nerves 
in coanection with the organ be ir- 
ritated, the discharge of electricity 
takes place, just as irritating the end 
of a motor nerve in connection with 
muflcles would induce its contraction. 
If part of the electric nerves be left 
in connection with the brain, the sti- 
mulos of volition cannot, through 
these, excite the discharge of the whole 
organ, but only of that part of the 
organ to which the undivided nerves 
are distributed. So, likewise, the ir- 
ritation of the end of a divided nerve 
in connection with the electric appa- 
.ratus, excites the discharge of only 
that part to which such nerve is dis- 

* From fiutXaff myelost the spinal cord. 



tributed."^ Ttece esists, then, a 
close analogy between the electric ac- 
tion and muscular contraction, and 
this analogy is further seen in tibe in- 
crease of both by augmented respira- 
tion and circulation, in their exhaus- 
tion by exercise, and recovery by 
repose. This close relationship is 
also shewn by the direct action of 
strychnia on the nervous centres ; its 
application causing simultaneous con- 
vulsive contractions of the muscles, 
and a rapid succession of involuntary 
electric discharges. These facts, how- 
ever, are far from proving the identity 
of the nervous force with electricity, 
or even the mutual convertibility of 
these two agents. The nervous sti- 
mulus which enters the electrical or* 
gan acts simply as an exciter of che- 
mico-vltal changes, the result of which 
is a development of electricity. When 
the nervous stimulus enters a muscle, 
analogous chemical metamorphoses are 
produced ; but the result of these 
changes, as determined by the organ in 
which they take place, is here muscular 
contraction. Hence, whatever excites 
chemical changes of matter in any organ 
calls the special ftmctionof that organ 
into play : mechanical irritation of a 
muscular nerve causes the muscle to 
contract, and irritation of an electri- 
cal nerve gives rise to a shock of elec- 
tricity ; but in neither case is the me- 
chamcid irritation identical with, or 
convertible into, muscular contraction 
or electrical power — it merely excites 
changes, the result of which is the pro- 
duction of these phenomena. A care- 
ful consideration of the details above 
mentioned will shew that there is no- 
thing more wonderful in a sudden 
shock of electricity proceeding from 
an animal, than a sudden muscular 
contraction. Both powers are latent 
till the requisite nervous stimulus is 
applied, when a development of force 
takes place in each, according to pre- 
cisely analogous laws, the degree of 
force depending on the amount of the 
stimulus and the condition of the ge. 

* Owen's Lectures on the Comp. Anat. 
of the Vertebrate Animals, p. 216. 
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nerating organ. It woald not, how- 
ever, be in accordance with the inten- 
tion of the present work to parsue 
this subject farther; and I shall, there- 
fore, instead of attempting to use 
language apparently exact and scienti- 
fic, but in reality still indeterminate 
and apt to mislead, adopt the popular 
form of expression, and speak of the 
nervous energy as if it were known to 
be, what many suppose, a fluid or in- 
fluence of a peculiar nature, conveyed 
from the brain towards all parts of 
the body by means of the nerves, as 
blood is from the heart by means of 
the blood-vessels. For all practical 
purposes, this language will be more 
generally intelligible than any other ; 
and all risk of error may bb avoided 
if the reader will bear in mind, that, 
in using it, I do not profess to explain 
either what the nervous energy really 
is, what conditions are indispensable 
for its production, or in what precise 
way it produces the results which are 
observed to follow its action. All 
that is essential for our purpose is to 
be aware, Jirst, that an active in- 
fluence of some kind is brought into 
operation by the nervous system, and, 
secondly, that the effects produced 
by it upon the different organs and 
functions of the body vary according 
to the mode in which, and extent to 
which, that influence is exerted. Both 
of these points may be examined and 
turned to practical account, whatever 
theory be adopted to explain them. 

All, then, that need be said here of 
the nature of the nervous energy is, 
that it is an influence of a peculiar 
kind, originating in and conveyed by 
nervous matter, and that, like the 
blood, it is essential to the vital action 
of every animal organ. When I move 
the hand in writing, the muscles of 
the arm are called into play by an in- 
fluence transmitted to them from the 
brain by means of the nerves. This 
stimulus is so indispensable, that, if 
tUo communication between the brain 
and the muscles be cut off by dividing 
or tying the nerve, no effort of the 
wind will longer suflice to excite them 
to action. In like manner, if the nerves 
of the stomach be cut through, so as to 



Interrupt the flow of nervous influence, 
digestion will cease, or, at all events, 
be greatly interfered with, although 
in every other respect the stomach re- 
main uninjured. 

Changes in the quality or amount 
of the nervous influence transmitted 
from the brain to any organ have thus 
a direct power of modifying its func- 
tion. If, for example, from the peculiar 
state of the brain accompanying mental 
distress, the nervous influence sent 
to the stomach be impaired, the tone 
of that organ will also be impaired, and 
digestion become imperfect; whereas 
if, in consequence of pleasing excite- 
ment, the nervous stimulus .be in- 
creased or improved, a corresponding 
activity will be communicated to the 
stomach, and digestion will be facili- 
tated, as is experienced after a dinner 
in pleasant society. 

Something analogous to this is still 
more visibly exhibited in the case of 
the muscles. If the mind be active 
and decided, the muscles, receiving a 
strong stimulus, move with readiness 
and force ; but if the cerebral activity 
be impaired by bilious depression, mus- 
cular action becomes slow, infirm, and 
indolent. Accordingly, muscular de- 
bility is one of the first symptoms of 
many of Hhe diseases of the brain and 
spinal cord. The patient complains of 
want of tone in the muscles, of being 
easily tired, and of being obliged to 
rest frequently. More decided symp- 
toms of weakened muscular power 
soon follow ; there is hesitation of 
speech, the tongue acquires a tremu- 
lous motion, and other symptoms of 
paralysis gradually develope them- 
selves in consequence of the lessening 
flow of a healthy stimulus from the 
nervous system. But if, on the other 
hand, the brain be excited by strong 
passion, and the stimulus be thus aug- 
mented, the muscular movements be- 
come energetic and decided, and are 
sometimes performed with a force that 
is truly surprising. 

As the kind of nervous influence de- 
pends on the condition of the brain, 
that which springs from a brain of 
whicli all the parts are in sound and 
vigorous action is the most salubrious. 
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Mental indolence and high mental ex- 
citement are alike inimical to bodily 
health; and consequently our great 
aim should be to secure for every 
mental power, moral as well as intel- 
lectual, that equal and regular exer- 
cise from which alone the proper ner- 
vous stimulus can spring. 

It is indeed interesting to observe 
the effects of the nervous influence, as 
varied according to the faculties in 
predominant action at the time it is 
produced. If the higher feelings have 
the ascendency, and the more selfish 
propensities be nlerely active enough 
to give force to the character, without 
setting the mind at war with itself, 
the nervous influence is the most grate- 
ful and efficient which can be imagined 
for sustaining the healthy co-operation 
of the whole body. This result fol- 
lows, because the Creator evidently 
designed such a state of mind to be 
the best and happiest for man himself, 
and has therefore taken care to sur- 
round him with every motive to in- 
duce him to enter into it. 

If, however, the lower feelings be 
in great activity, and impel to de- 
signs and conduct repulsive to the 
moral sentiments, so that the facul- 
ties are ranked in opposition to each 
other — or if the mind be oppressed 
with grief, anxiety, or remorse — ^the 
stimulus which the brain gives will 
be far from beneficial, because no 
longer in accordance with the condi- 
tions designed by the Creator. It is 
in such circumstances, accordingly, 
that bad health is so often seen to arise 
from the state of the mind, and that 
suffering is produced which no art 
can relieve till the primary cause has 
ceased to exist. 

Similar results follow over-exercise 
of the intellect and inactivity of the 
feelings. From the concentration of vi- 
tal action in the brain, the stomach and 
other organs are unprovided with the 
requisite nervous stimulus, and become 
impaired in their functions; and hence 
the dyspeptic and hypochondriacal 
symptoms which so often render life 
a burden to literary men. Persons so 
situated, when advised to attend to 
diet, often answer that it is in vain. 



and that, while at some times nothing 
can be digested, at other times, per- 
haps within a few hours or days, 
nothing comes amiss — the power of 
digestion varying thus quickly ac- 
cording to their mental condition. 
Whereas, when indigestion arises from 
a primary affection of the stomach, 
the least deviation in the way of in- 
dulgence proves injurious. In both in- 
stances, attention to diet is beneficial ; 
but in the one it is less rigidly im- 
portant than in the otlier.* 

The influence of the braiii on the 
digestive organs is so direct, that sick- 
ness and vomiting are among the ear- 
liest symptoms of many affections of 
the head, and of wounds and injuries 
of the brain ; while violent emotions, 
intense grief, or sudden bad news, 
sometimes arrest at once the process 
of digestion, and produce squeamish- 
ness or loathing of food, although, an 
instant before, the appetite was keen. 
Narcotics, the direct action of which 
is on the brain, have a similar effect 
on the stomach. 

The influence of the mind and brain 
over the action of the heart and lungs 
is familiar to every one. The sighing, 
palpitation, and fainting, so often wit- 
nessed as consequences of emotions of 
the mind, are evidences which nobody 
can resist. Death Itself is not a rare 
result of such excitement in delicately 
organized persons.! During sleep, 
when the action of the brain is sus- 
pended, the animal heat shews a ten- 
dency to decline, and the body be- 

• See my Treatise on Digestion an4 Diet, 
chap. zi. 

t ** It not only appears that a simple 
withdrawal or disturbance of the nervout 
force supplied to x>articular organs occa- 
sions a retardation or perversion of their 
vital operations ; but there also seems evi- 
dence that an influence of an opposite kind 
may be transmitted through the nervous 
system, which is positively and directly an- 
tagonistic to the vital powers of the several 
tissues and organs ; — such, at least, appears 
to he the only mode of accounting for the 
extraordinary eflfect of a shock, mechanical 
or mental) in at once and completely de- 
stroying the contractility of the heart, 
&c.**— Dr Carpenter in Phil. Trans., 1850, 
p. 740. 
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comes more liable to be influenced by 
the causes of disease. Chossat's expe- 
riments have shewn that this depends 
on the chemical metamorphoses which 
produce the animal heat being lessen- 
ed during sleep, owing to the with- 
drawal of the cerebral stimulus. We 
have already seen that, in acoordancte 
with .these observations, the attacks of 
epidemics occur most frequently dur- 
ing the night.^ 

By the laws which govern our* con- 
stitution, therefbre, the regulated ac- 
tivity of both intellect and feeling is 
made essentia to sound bodily health; 
and this seems to me one of the most 
beautiful arrangements of an- alUwise 
and beneficent Creator. 

If we shun the society of our fellow- 
creaturesj and shrink from taking a 
share in the active duties of life, men- 
tal indolence and physical debility be- 
set our path. But if, by engaging in 
practical business, and doing what we 
can for the advancement of society, 
we duly exercise our various powers 
of perception, thought, and fueling, we 
promote the health of the whole cor- 
poreal system, invigorate the mind 
itself, and at the same time experience 
the highest mental gratification of 
which a human being is susceptible, — 
that of having fulfilled the object of 
pur existence, in the active discharge 
of our duties to God, to our fellow- 
men, and to outselves. If we neglect 
the exercise of our faculties, or with- 
draw them from their objects, we 
weaken the organism, give rise to 
distressing diseases, and at the same 
time experience the bitterest feelings 
that can afflict human nature — ennui 
and^ melancholy^ The harmony thus 
shewn to exist between the moral 
and physioal worlds, is but another 
examfdeof the numerous inducements 
to that rigbt eonduet and activity, in 
'pursuing which the Creator has evi- 
dently destined us to find terrestrial 
happiness. 

The reader will now understajid why 
the stateof the mind is so* influential 
in the production and progress of dlS" 
ease. In the army this principle has 

* See page 171. 



offcen been exemplified in a very strik- 
ing manner, and on so large a ^cale as 
to put its influence beyond a doubt. 
Sir George Ballingall mentions in his 
tiectures on Military Surgery, that the 
proportion of «ick in garrison in a 
healthy country, and under favourable 
circumstances,- is about five per cent.; 
but that, during a campaign, the usual 
average is nearer ten per cent. So 
parked, however, are the preservative 
efi^cts of cheerAilness and the excite- 
ment of success, that, according to 
Vaidy, the French army cantoned in 
Bavaria after th&- battle of Austerlitz 
hacl only 100 sick in a division of 8000 
men, being little more than one in the 
hundred. In like manner, an extra- 
ordinary degree of health prevailed in 
the British fleet in the West Indies in 
April 1782, evidently in consequence 
of the brilliant and decisive victory 
achieved by Lord Rodney over the 
French fleet on the 12th of that month. 
Sir Gilbert Blane, who was present on 
ihe occasion, ascribes the fact chiefly 
to this cause, and remarks '^ of what 
unportance it is in point of health to 
Support the spirits of men ; depression 
of mind not only damping their cou- 
rage, but being favourable to the in- 
vasion of disease in every form. There 
is," he adds, " perhaps no disease 
which low spirits aare so apt to pro- 
duce as the sea-scurvy : it is import- 
ant; therefore, to encourage such in- 
nocent and salutary recreations as 
music and dancing;"*' Dr Rush ad- 
duces another striking iUustration 
from the history of ihe American War 
of Independence. *' The Piiiladelphia 
militia," says he, " who joined the re- 
mains of General Washington's array 
in December 1776, and ishared with 
them a few days afterwards in the 
capture of a large body of Hessians at 

* Select Dissertations on Several Subjects 
of Medical Science, by Sir Gilbert Blane, 
Bart, Physician to the King, p. 79. Londont 
1822.— He refers in a note to *« a like ex< 
ample <xf the haf»py effoet of an e»lted state 
of mind in .sastajjung li«rd«b^. and &tigiu, 
in the army of India while crossing the 
desert in their route to Egypt in the yeor 
1801," recorded by Sir JanMW Macgr^or in 
his Medical Sketches. 
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Treaton, consisted of 1500 men, most 
of whom had been aoenstomed to the 
habits of a city life. These men slept 
in tents and bams, and sometimes in 
the open air, daring the iisnal colds 
of December and January; and yet 
there were only two instances of sick- 
ness, and only one of death, in that 
body of men in the ooorse of near six 
weeks, in those winter months. This 
extraordinary healthiness of so great 
a number of men nnder such trying 
circumstances, can only be ascribed to 
the vigour infused into the human body 
by the Tictory of Trenton having pro- 
duced insensibility to all the usual re- 
mote €»uses of diseases.''^ 

When, on Ihe other hand, an army 
is snbjected to privations, or " a dU- 
eourag^ by defeat or ivant of tonji' 
dence in its chiefs" the proportion of 
sick is "often fearfully increased." "f 
For instance, in the disastrous Wal- 
cheren expedition of 1809, this con- 
cnrred with other causes in producing 
a frightful amount of disease and mor- 
tality. 

The same principle explains why it 
is so important for the physician to 
carry the feelings of the patient along 
with him in his curative measures. It 
is well known, for example, that those 
who live in constant apprehension of 
; fever, cholera, or any other ailment, 
are generally among its first victims 
when exposed to its causes. The reason 
is obvious. The depressing nervous 
influence resulting from the painful 
activity of the selfish feielings, affects 
all the organs of the body, and places 
them on the brink of disease, even be- 
fore any external cause is in operation ; 
and hence the eaisy inroad which the 
latter makes when it comes into play. 

The influence of the state of the 

* Medical Inquiries and Obsenrations, by 
Benjamin Rush, M.D., vol. i., p. 219, ed. 
1789. — In the same Tolume Dr Rush gives 
** The Result of Observations made upon the 
Diseases which occurred in the Military 
Hospitals of the United States during the 
late War,** and states, among other fiicts, 
that ** those oflScers who wore flannel shirts 
or waistcoats next to their skins, iu general 
escaped fevers and diseases of all kinds." 

t Medioo-Ghirurgical Review, No. xzxvL, 
p. 430. 



mind on health is well exemplified in 
recruits for the army. According to 
Dr Henry Marshall, regret for having 
enlisted, and separation firom friends, 
make them brood over the inconveni- 
ences attending their new mode of liib, 
and their health suffers in consequence. 
These causes, combinedwith the fatigue 
of drill and the restraints of discipline, 
have so much influence, that '* growing 
lads " frequently fkll victims to them. 
The recruit, if not very robust, " loses 
that active fortitude which is required 
to fit him to bear up against difficulties, 
and falls intoa gloomy state of mind, 
that is soon fbllowed by deteriorated 
bodily health; he loses his appetite, 
becomes emaciated, a slight cough su- 
pervenes, and, after f^quent admis- 
sion into hospital, be at last dies of 
diseased lungs. This is an outline of 
the history A many a young lad who 
enlists in the army.'^ In France, 
where the conscription is compulsory, 
and many are of course serving against 
their will, the agency of depression of 
mind is still more marked and fatal. 
In the seven years extending fhmi 
1820 to 1826, both inclusive, it appears 
from the returns that the French army 
lost ninety-seven men from pure nos- 
talgia, or home-sickness, an affection 
■which is rarely fatal in this country. 

So efficacious, on the other hand, is 
a more cheerful state of mind, from 
the more healthful nervous influence 
which it diffuses through the frame, 
that surprising recoveries occasionally 
happen, which can be ascribed to no 
other cause than this. A singular and 
instructive instance fell under the ob- 
servation of Sir Humphry Davy, when, 
early in life, he was assisting Dr Bed- 
does in experiments on the inhalation 
of nitrous oxide. Dr Beddoes having 
inferred that the oxide must be a spe- 
cific for palsy, a patient was selected 
for trial, and placed under the care of 
Davy.- Previously to administering the 
gas, Davy inserted a small thermome- 
ter under the tongue of the patient to 
ascertain the temperature. The para- 
lytic man, wholly ignorant of the pro- 
cess to which he was to submit, but 

* Marshall on the Enlisting and . Dis- 
charging of Soldiers, p. &. 
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deeply impressed by Dr Beddoes with 
the certainty of its saocess, no sooner 
felt the thermometer between his teeth 
than he concluded the talisman was in 
operation, and, in a burst of enthu- 
siasm declared that he already experi- 
enced the effects of its benign influ- 
ence throughout his whole body. The 
opportunity was too tempting to be 
lost. Davy did nothing more, but de- 
sired his patient to return on the fol- 
lowing day. The same ceremony was 
repeated ; the same result followed ; 
and at the end of a fortnight hs was 
dttmitted cured, — ^no remedy of any 
kind except the thermometer having 
ever been used.* Quacks profit largely 
by taking advantage of this principle 
of our nature: and regular practi- 
tioners would do well to bestow more 
pains than they do in assisting their 
treatment by well-directed moral influ- 
ence. Baglivi was deeply impressed 
with this opinion when he said, ^ I 
can scarcely express how much the 
conversation of the physician influ- 
ences even the life of his patient, and 
modifies his complaints ; for a physi- 
cian powerful in speech, and skilled 
in addressing the feelings of a patient, 
adds so much to the power of his re- 
medies, and excites so much confidence 
in his treatment, as frequently to over- 
come dangerous diseases with very 
feeble remedies, which more learned 
doctors, languid and indifferent in 
speech, could not have cured with the 
best remedies that man could produce." 
Dr Rush also insists strongly on the 
utility of inspiring hope, and states 
that he frequently prescribed reme- 
dies of doubtful efficacy in the critical 
stage of acute diseases, '* but never 
till I had worked up my patients into 
a confidence, bordering upon certain- 
ty, of their probable good effects. 
The success of this measure has much 
oftener answered than disappointed 
my expectations."t 

Another remarkable instance oc- 
curred during the siege of Breda in 
1625. When the garrison was on the 
point of surrendering from the ravages 

* Paris** Life of Davy, p. 51. 

t ObserTtttions on the Duties of a Phy- 

^an, op. cit. i. SfiO. 



of scurvy, a few vials of sham me- 
dicine introduced by the Prince of 
Orange's orders, as the most valuable 
and infallible specific, and given in 
drops as such, produced astonishing 
effects : " Snch €U had not moved their 
Umbefor vumihi before^ u-ere seen W€dk' 
ing in the streete, tomnd, ttraight, and 
whole i and many who declared they 
had been rendered worse by all former 
remedies, recovered in a few days, to 
their inexpressible joy."* 

Every one, indeed, who has either 
attended invalids, or been an invalid 
himself, must often have remarked, 
that the visit of a kind and int^ligent 
fHend is highly usefol in dispelUng 
uneasy sensations, and in promoting 
recovery by increased cheerfulness and 
hope. The true reason of this is simply 
that such intercourse interests the feel- 
ings, and affords an agreeable stimu- 
lus to several of the largest organs of 
the brain, conducing thus to the dif- 
fusion of a healthier and more abun- 
dant nervous energy over the whole 
system. The extent of good which a 
man of kindly feelings, sound sense, 
information, and a ready command of 
language, may do in this way, is much 
beyond what is generally believed; 
and if this holds in debility arising 
from general causes, in which the ner- 
vous system is affected not exclusively 
but only as a part of the body, it must 
hold infinitely more in nervous de- 
bility and in nervous disease; for then 
the moral management is ^uly the 
medical remedy, and differs from the 
latter only in this, that its administra- 
tion depends on the physician, and not 
on the apothecary, — on the friend, and 
not on the callous attendant.! 

In his excellent little treatise on 
Physical Education, Dr Caldwell justly 
remarks that the influence of a regu- 
lated and well-balanced activity in the 
moral and intellectual faculties on the 
general health, compared with that of 



* F. y. Mye, De MorMs et Symptom- \ 
atibus, &c., quoted by Dr Johnson in bis , 
treatise on Derangements of the LiveTf &c.t 
p. 206. 'i 

t On the subject of this paragraph, sec 
the Author's Life and Correspondence, p. | 
410.— Ed. 
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active and boisterous passions, is like 
the salutary effect of mild and whole- 
some nourishment contrasted with the 
fiery potency of alcohol. The former 
is eminently conducive to life, health, 
and enjoyment, while the latter is as 
eminently opposed to them all. Of 
this truth Dr Caldwell gives an inter- 
esting example from the history of his 
own country. Of the fifty-six dele- 
gates who signed the Declaration of 
Independence, almost all were men of 
well-regulated and active minds, not 
marked by any excess of passion. Two 
of them died early fh>m accidents. 
The aggregate years of the remaining 
fifty-four were 3609, giving to each 
an average of sixty-six years and nine 
months ; thus affording a striking evi- 
dence of the salutary Influence of the 
mind on health. From the same ab- 
sence of active passion in mathemati- 
cians, the average duration of life in 
twenty of them, taken promiscuously 
by Dr Caldwell, extended to seventy- 
five years, while, in an equal number 
of poeti, whose vocation greatly de- 
pends on excitability of feeling, the 
average was so low as fifty-seven.* 

The powerfully stimulating effect of 
healthy mental excitement on the bodily 
functions, is familiar to every one, and 
is duly noticed in the works of the 
novelist and poet. In nine cases out 
of ten, a visit to a watering place, or a 
journey through an interesting coun- 
try, does more good by the beneficial 
excitement which it gives to the mind 
and brain, than by all the other cir- 
cumstances put together. It-is indeed 
greatly to the credit of the medical 
departments of both army and navy, 
that the influence of the mind in pre- 
serving and restoring health is more 
correctly appreciated and provided 
for than it is even in private practice. 
In the expeditions of Ross, Parry, 
and others, to the Northern Regions, 
the utmost attention was bestowed 
by the enlightened commanders to 
keep up a healthy vivacity of intel- 
lect and feeling among their men, by 
constant occupation, intellectual In- 

• Caldwell on Physical Education, p. 
84-6. 



struction, the representation of plays, 
masquerades, and other amusing and 
exciting exertions ; and there cannot 
be a doubt, that the remarkable im- 
munity of the sailors from disease was 
in no small degree owing to these ad- 
mirable arrangements. From this may 
be seen the immense Importance which 
attaches to the selection of a humane 
and considerate, as Well as scientific 
commander. 

In the second volume of Captain 
Basil Hall's first series of Fragments 
of Voyages avhd Travels, the reader will 
find a chapter on " the effects of being 
well commanded" which illustrates, 
very amusingly, many of the princi- 
ples explained in the preceding pages. 
" People,'* says he, " who have no 
acquaintance with the intricacies of 
naval discipline, can scarcely compre- 
hend how vast a difference is made in 
the efficiency of a man-of-war, by the 
character of the commander." " Early 
in the year 1805, we were made abun- 
dantly sensible of the truth of this re- 
mark, by an important change which 
took place in the highest office on 
board. From a state of languid in- 
efficiency, we started in a single mo- 
ment into the most vigorous activity, 
and from being almost the laughing- 
stock of the fleet, for the clumsi- 
ness of our gait, and the want of 
success which attended our cumbrous 
exertions, we soon outstripped them 
all, not only in activity, but in the 
useful result of our services." — (P. 2.) 

The new captain was a man who 
knew his profession, and possessed that 
decision of character which makes its 
weight instinctively felt. Between 
certain disgrace and punishment to 
offenders, and '* high favour to those 
who took pains to do right, the ship 
was speedily brought into proper trim. 
Every thing now seemed alive, and 
moved smartly ; no time ran to waste ; 
even the indolent and the ill-disposed 
found their best interest in working 
well. The decks became cleaner than 
they had ever been before ; the people 
dressed themselves more tidily; the 
sails looked better furled ; the yards 
better squared; the complaints of in" 
attention and drunkenness grew daily 



812 



XFVEGTS OF :KBIN6 WELL O0MMAKDBD. 



- 



Itu frequent, and <m» mir of general hap' 
pinse9f €U well as new-born energy, 
spread itself over the whole skdp,^* — " So 
magical indeed was the effioct of this 
chuige^ibat I dare swear we should 
then have engaged and beaten an 
enemy whom it might not have been 
considered by any means prudent to 
have brought to action a week befof e." 
—(P. 17.) 

Captain Hall gives other examples 
of the same principle^ and remarks 
that, In this way, the simple fact of 
Nelson joining tiie fleet off Trafalgar, 
was almost equivalent to double man- 
ning every ship in the' line. The ex- 
planation whidi he gives of the ** my- 
sterious agency" by which the genius 
of a commanding officer imparts a 
portion of its spirit to every one under 
hlB orders, is perfectly philosoj^ical. 

" When a person of talents is placed 
under an able commander, he feels 
confident that nothing he does will be 
passed without notice, and consequent- 
ly that his exertions must tell to his 
advantage, exactly in proportion as 
their utility makes itself felt. This 
consciousness will, of coursci stimulate 
him to fresh endeavours to excel ; and, 
from thus feeling sure that his conduct 
is duly appreciated, he has an immedi- 
ate motive to bring his whole strength 
into play,~-4kn exercise which must 
ever produce good results." 

But ^< suppose the case differently 
put, and let the superior in station be 
the inferior in abilities or experience, 
or not so jealous in the execution of 
his duty as the men he commands. 
The situation of the inferior is now far 
from being so independent, or so well 
calculated to draw forth his powers, 
as it was in the first case. The sub- 
ordinate officer has no longer the same 
animated stimulus to exertion; for, 
his labours being generally unnoticed, 
or their results unappreciated, he is 
left without much encouragement to 
proceed in fresh endeavours to excel ; 
while hie faculties, instead of improving, 
through generous esoereise, are often de- 
teriorated by. the languid manner in 
which they are brought into play,** — 
(P. 6.) 

Captain Hall justly observes, that 



the influence of the commander on men 
of moderate talents is BtiU more strik- 
ing, as they stand more in* need of a 
stimulus to duly. *' If a commainder 
has skill enough to enlist the sym- 
pathies of those placed.under his orders, 
they will feel insensibly drawn on to 
makeeommon cause with him, and will 
afberwards exert themselvee atrenu- 
ously to maintain that deg^e of im- 
portance derived from this implied 
companionship in ability, which they 
could hardly hope to reach eingle- 
hiinded."->-<< The invariable eflSect of 
these efforts is to improve the charac- 
ter. Such training will certainly not 
make a clever man out of- a stApid 
one; but it may often render a dis- 
contented or useless man of service to 
himself and the state ; and, instead of 
his continuing a wretched aftd hope- 
lesfi being, may convert ]iim into one 
who is happy and confident of success." 

** I suspect, however, that no one 
Who has not been an eye-witness of 
the condition of a ship under the com- 
mand of an ignorant, trifling, or other- 
wise inefficient captain, can have any 
notion of the mischievous effeclM of his 
misrule, or rather of his no rule. Per- 
haps in the long-run, almost every kind 
of consistent severity is preferable to 
the uncertain higgledy-piggledy kind 
of discipline on board a man-of-war, 
in what is called slack-order. The 
moderately gifted persons feeling that, 
in these circumstances, they have no 
chance of notice by any exertions of 
their own, speedily degenerate into a 
sort of vegetables, so incapable df any 
usieful exertion, that they infest the 
ship like the fungus called the dry-rot. 
This chaotic period lis the holiday sea- 
son of the scamps and soulkers, who 
then fttney' their game the surest 
These flsllows certainly eneeeed in 
working as li^ttle as possible, and* in 
making those about them unhappy; 
but, after all, without any great acces- 
sion to Uieir own comfort. . . '. 

''This system," continues Captain 
Hall, "discourages the cheerAil and 
willing workers- by the oppression of 
its injustice — a feeling which speedily 
takes away or deadens some of the best 
motives to improvement." Such a 
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detain, ottwUU&g to see that he him- 
self 18 in §Mit, Mcribes the evU to 
o&ies8^ and, ''by his unfair oeosore 
of those who, in flftct, are the most de- 
serving of commendation, he scatters 
^ke $€edi of dUcounigtmient over aU th^ 
dijfarent eUusM sxpoted to his unekilful 
hemdUi^, amd ev$rytking falU into eon" 
fvuion " Mtorse wnfounded.^* — (P. 10.) 
The loss of the French frigate Medusa 
on the coast of Africa in 1817, and the 
tremendous suffering which instantly 
ensued from the state of anarchy and 
uproar which took place among the 
crew, are well known to have arisen 
eatirely ftonsi the insufficiency and 
headstrong conceit of a weak and ig- 
niMttnt commander, and afford a strong 
contrast to ^e adznirable coolness and 
Mgh*toiied moral feeling displayed on 
the similar occasion of the wreck of 
the Aloeste, on her return from China 
with Lwd Amherst, and which also 
made a deep impression, but of a widely 
different nature, on the public mind. 
From the passages above quoted, 
theinfluanee which the qualities of the 
commander may exert on the health 
as well as the discipline of those under 
his orders, may easily be inferred. So 
importaat^indeedy^are cheerfulness and 
confidence, as conditions of health, that 
if two siups were to be sent out to ou> 
cumnayigate the globe, each equal to 
the other in every respect, except the 
one being under the direction of a 
humane, vivacious, and considerate 
man^ and the other of a lymphatic, 
selfish, and tyrannical commander, 
though botii were equal in talent, — ^it 
is quite certain that the fate of the 
crews would be widely different, and 
that sickness would prevail much more 
in the one than in the other. In the 
expedition dispatched under the com- 
mand of Sir James Bess in search of Sir 
John Franklin, the mortality among 
the crews considerably exceeded that 
of former expedidons; and this un- 
favourable fieiatnre vras ascribed by 
their commander in a great measure 
to the depressing effect of failure. 



CHAPTER XVI. 

APPLICATION OF THE FRBCSI>IKO 
PRINCIPLES TO THE O&IOIN AND 
PAEYENTION OF BAD HEALTH. 

The reader is now prepared to take 
a correct view of a question on which 
it especially interests all to have true 
and precise notions. I allude to the 
real origin of had health. On this point 
very vague and contradictory opinions 
are prevalent ; and, as our conduct in 
life must necessarily be closely de- 
pendent on our views in regard to this 
subject, I cannot do better, before con- 
cluding, than devote a chapter to its 
consideration. 

Setting aside, for the present, here- 
ditary tendencies to disease (which, 
however, as they must have begun at 
first from ordinary causes with some 
progenitor, might properly enough 
have been considered in this place), 
bad health may be regarded in one of 
three different lights : First, as having 
no necessary connection with our con- 
duct, but as being the result of circum- 
stances entirely beyond our knowledge 
and control, and sent by a superintend- 
ing Providence, not to urge us to more 
rational care, but to soften our hearts, 
and warn us from sin; Secondly, as 
the result of accident alone, or of ex- 
ternal influences which we can appre- 
ciate, but from which it is impossible 
to withdraw ourselves ; or, Thirdly, 
as, in every instance, tiie result of the 
direct infringement of one or more of 
the conditions decreed by the Creator 
to be essential to the well-being and 
activity of every bodily organ, and 
the knowledge and observance of 
which are, to a great extent, within 
our own power. 

According as one or other of these 
views shall be adopted, the most op- 
posite practical results will follow. 
If the f,rst be received as the truth, 
and health and sickness be viewed as 
dispensed without reference to our 
treatment of our bodies, but scdely as 
a means of reclaiming us from sin, at- 
tention to moral and religious improve- 
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ment alone will be our best protection, 
and any attempt to avert bad health 
by studying and obeying the laws of 
the bodily functions will be entirely 
useless. If, agai n, the second principle 
be correct, and disease arise from ac- 
cident and from influences beyond our 
control, then neither our moral nor our 
physiological conduct will avail us as 
a protection, and our only resource 
will be humble resignation to the will 
of God. But if the third be true, and 
the human frame be constructed by the 
Creator on principles calculated to 
carry on life for seventy years or longer, 
and if in fact a large proportion of the 
race perish before attaining ten years 
of age, chiefly from infringing the con- 
ditions on which the due performance 
of the various vital functions depends, 
it then becomes an object of great in- 
terest to us to study the structure of our 
organs, to discover the law& of their 
functions, and to yield to the rules 
thence deducible that implicit obedi- 
ence from which alone health can 
spring. 

That the strictest observance of the 
moral laws and the purest devotion of 
which human nature is capable, are,' 
without a simultaneous observance of 
the organic laws, insufficient to secure 
health to the body, is too clearly proved 
by the instances already adduced, and 
by the history of mankind, to require 
any demonstration here. The biogra- 
phies of the pious and excellent fur- 
nish abundant examples of the fact ; 
while the annals of crime afford nu- 
merous instances of men of the most 
unprincipled characters ei\joylng un- 
broken health. If, indeed, the organic 
conditions be fulfilled, the upright 
man will enjoy a serenity of health 
which the criminal can never know ; 
but the moral observance alone will 
not avail him, if he at the same time 
neglect the organic laws.^ 

In regard to the second proposition, 
a little reflection will satisfy every in- 
telligent mind that it is equally un- 

• I may again refer to George Combe*8 
work on " The CooBtitution of Man" for a 
eonsivtent and Intelligible view of the rela- 
tion sulNsisting between the organic and the 
moral and intellectual laws. 



tenable, and that disease is not always 
the result of accident or of circum* 
stances which cannot be modified. 
There are causes of bad health against 
which even the most stupid and pre- 
judiced take some precautions, and 
with success; and the whole art of 
medicine would be a more gross delu- 
sion than ever romancer imagined, if 
health were not influenced by circum- 
stances within our control. All oar 
remedies, and all our attention to diet, 
clothing, and regimen, are indications 
of the contrary persuasion. There are, 
indeed, agencies from which we shall 
probably never be able entirely to pro- 
tect ourselves. Such are variations in 
the state of the atmosphere, epidemic 
and contagious causes, and necessary 
exposure, in pursuance of higher 
duties, to known unhealthy Influences ; 
but allowing for all these^. ample scope 
remains within which man may, by an 
extension of his knowledge and industry j 
provide himself tuith safeguards far be- 
yond what he has ever yet nutde use ofy 
or hcu ever dreamed of being able to dis- 
cover. 

The third view, or that which as- 
cribes bad health to the disregard of 
some one or more of the organic laws, 
thus presents itself as the only one in 
accordance with observation and past 
experience ; and, after the full expo- 
sition I have already.given of the con- 
ditions of health of various important 
organs, I trust that little flurther proof 
of this will be required. At the same 
time, as the principle is full of practi- 
cal value, I shall briefly mention some 
additional facts which go far to esta- 
blish its accuracy. 

Considering that the human frame 
is constructed to endure, in many 
cases, for sixty, seventy, or eighty 
years, it must seem extraordinary to a 
reflecting mind, that, taking the whole 
of the deaths in England and Wales 
for the seven years 1838-44, so large 
a proportion as 396t in 1000 should 
occur under the age of five years, and 
that in Manchester and Salford the 
proportion of deaths under the same 
age should rise to the enormoua amount 
of 517 in XOOO. It is Imposaible to 
suppose that such a rate of mortality 
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was assigned by the Creator as the un- 
avoidable fate of man; for, by the 
gradual improvement of society, and 
a closer observance of the organic laws, 
the proportion of deaths in early life 
is now much smaller than it was in 
former times. We have already seen 
that so recently as about the middle 
of last century, when the pauper in- 
fants of London were received and 
brought up in the workhouses, amidst 
impure air, crowding, and want of 
proper food, not above 1 in 24 lived 
to be a year old ; so that out of 2800 
annually received into them, 2690 
died. But when the conditions of 
health came to be a little better un- 
derstood, and an Act of Parliament 
was obtained obliging the parish offi> 
cers to send the infants to nurse in the 
country, this fHghtful mortality was 
reduced to 450, instead of upwards of 
2600 ! On comparing the various 
Reports of the Registrar-General we 
find that great differences exist in the 
mortality of different districts. It 
appears, for instance, that while the 
number of deaths among children 
under five years of age, amounts in 
Manchester and Salford to 517 per 
1000 of the whole mortality, in Chi- 
chester it is only 275 per 1000. After 
making every allowance for a larger 
number of children existing in Man- 
chester and Salford, in proportion to 
the rest of the population, than in 
Chichester, it remains evident that in 
the former two places there occurs an- 
nually a large sacrifice of human life 
which might be obviated by judicious 
sanitary measures. This becomes still 
more apparent when we compare the 
number of births in the two places 
with their respective infantile mor- 
tality. During the six years 1839-44 
42,895 children were born in Man- 
chester, and of this number 11,338, or 
264 per 1000, died before completing 
the first year. In Chichester, again, 
the births during the same period 
amounted to 2507, and the deaths in 
the first year to 295, ^r 117 per 1000. 
Now, since it is morally certain that 
it formed no part of the great scheme 
of the universe that twice as large 
a proportion of infants should die 



in Manchester as in Chiohester, the 
cause of the difference can only be, 
that in Chichester the conditions of 
health, prescribed in the nature of the 
human constitution, and of the things 
that surround and affect it, are better 
fblfiJled than they are in Manchester. 
Can stronger evidence than that just 
cited be required to prove that bad 
health frequently arises from causes 
which man may often discover and re- 
move, and which, therefore, it is his 
bounden duty to investigate and avoid 
by every means which Providence has 
placed within his reach ? 

The higher rates of mortality of 
adults as well as of infants in crowded 
cities than in country districts, as ex- 
hibited in the instructive* returns of 
the Registrai^General, equally demon- 
strate the influence of bad air, crowd- 
ing, and imperfect food, in abridging 
life. We are told, on the authority of 
M. Benoiston de Chateau-neuf, that 
about two*thirds of the ohildren born 
in Paris are sent to the country to 
nurse, and that of these two-thirds, 
about three in five are reared ; where- 
as, of the other third which remains 
in Paris, more than a half die during 
the first year. This difference of 
mortality is ascribed by M. Lachaise 
to the residence of a number of the 
mothers in dirfy districts of the city, 
and to their occupying dark and iU- 
ventilated houses. From reasons of 
necessity too, it is principally the 
children of the poorer classes who are 
left in Paris, and these, from the po- 
verty of the parents, are inadequately 
provided with clothing. Hence cold 
has no inconsiderable share in produc- 
ing the result. From these combined 
causes the mortality is found to be 
much greater in the poorer than in 
the richer districts of the city.^ 

Even in the best managed commu- 
nities, the number not only of the sick 
of all ages, but of those who are cut 
off in early youth, is so prodigious as 
to shew that we are far from having 
arrived at the maximum of health of 
which the race is susceptible; while 
the advances we have already made 

• Annales d»Hygidne Publique, April 
1849, p. 341. 
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give lu every reason to liope that, by 
perseversitoe and the extension of owe 
knowledge, 'we may oontinue to im- 
prove for many eenturies to eome. Tlie 
progress of knowledge, and the in- 
creasing ascendency of reason, hare al- 
ready delivered us from many scourges 
which were regarded by omr forefathers 
as unavoidable dispensations of an in- 
scrutable Providence. 

In the days of the ancient Romans, 
their capital and territories were fre- 
quently almost depopulated by visita- 
tions of plague and pestilence, from 
which the present generation is, by 
means of a stricter observance of the 
conditions of health, entirely exempt- 
ed. In London, in like manner, the 
same contempt of cleanliness, ventila- 
tion, and comfort, which was so fatal 
to the Romans, prodoced similar re- 
sults, and swept off its thousands and 
tens of thousands, till a fortunate 
disaster, — the great fircj^'-came in the 
place of knowledge, and,' by destroying 
the crowded lanes and other sources 
of impurity which man had shewn 
himself so little solicitous to remove, 
procured for its inhabitants a perfect 
and permanent immunity fi^om one of 
the deadliest forms of disease; thus 
teaching them the grand practical 
truth, that such awful visitations are 
not arbitrary inflictions of an offended 
Providence, but the direct consequences 
of the neglect of those conditions by 
which the various vital functions are 
regulated, and by conforming to which 
alone health can be preserved. Ac- 
cordingly, by greater attention to pro- 
per food, cleanliness, and pure air, 
the mortality of Londtm with its gi- 
gantic population, is now little above 
half what it was 200 years ago; and the 
huge city scarcely feels thMe ravages 
of cholera which have inflicted a blow 
on some less fortunate places, the effects 
of which will be long remembered. 
Formerly, the period of greatest mor- 
tality in London occurred in summer, 
owing to the influence of the solar 
heat in causing the rapid decomposi- 
tion of the animal and vegetable re- 
fuse which encumbered the streets. 
The close and confined air acted as a 
"concentrated poison, and plague and 



other fatal epidemics were the vesalt. 
Btt now the winter seasoik is the most 
unhealthy, owing to the i^pirloas in- 
fluence of the cold, from which the 
poor cannot adequately skater them- 
selves; while the summer air, from 
being less oontaminttted than formerly 
by deleterious exhalations, has become 
less destructive to life. It is appa- 
rently from the combination of dirt 
and heat that the cities of Southern 
£urope are in our own time more un- 
healthy during summer than those of 
the north. 

The great influence of light, fresh 
air, and drainage, in improving the 
health of a city-population, has been 
recently illustrated • on an extensive 
scale in the case of the city of Ham- 
burgh. During the vii^tation of the 
cholera in 1832, there were, among 
the population residing in the dirty 
and close parts of the town, five times 
as many attacks, and nearly four times 
as many deaths, as among persons of 
the same class residing in the dean 
and airy part ; that is, irrespective of 
the condition of poverty, the difference 
in the sanitary condition of those two 
parts of the town rendered the inhabi- 
tants of the one district five times 
more susceptible of the disease than 
Uiose residing in the other, and in- 
creased the actual mortality of the 
most susceptible fourfold. But since 
the epidemic of 1832,- a large por- 
tion of Hamburgh has been reduced to 
ashes by the great fire of 1842, and 
this part of the city has been recon- 
structed on a plan in conformity with 
sanitary principles. The result is thus 
stated by Mr Grainger, with reference 
to the cholera epidemic of 1848 : — 

'^ After extensive enquiries among 
several physicians, I am fully justified 
in stating that the rebuilt part of 
Hamburgh has experienced an ex- 
emption from cholera, which is as re- 
markable as it is important. All the 
medical men with whom I conversed 
upon the subject expressed themselves 
unequivocally tp this efflect ; and, in- 
deed, the thing is so notorious as to 
be well known to the inhabitants gene- 
rally. Dr Rothenburg stated to me in 
evidence, that although there had not 
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be«ii tine to ciastify the oases, it was 
cl«ar that ihe epldemio had not ad- 
vanced so fftr towards the Alster, or 
now part of the town, as in 1832. 
Other persons state that it has been 
particularly- confined to persons living 
near Ihe ISLhe^ Mr Vfilkers, whose 
oflieo enaMed him ^ form a BMre ac- 
cnmte judgment than other indivi* 
duals, since it was his duty to-take the 
address of all the applicants who came 
to tiie central bureaa, in answer to my 
enqnirieSj staiesthat from extended ob- 
servation he had ascertained that, com- 
paring the po(NP residing in the re- 
built parts of the town with those 
living in the old' portion, not more 
than one of tho former had been at- 
tacked with diolera for ten of the 
latter. 

** As certaiidy as the per-centage of 
typhis decreases with improved drain- 
age, paving, and ventilation, so also 
will epidemic cholera. The proof of 
this haft been afforded on a grand 
scale * at Hambnrgh. The ravages of 
the disease have received a marked 
check- in the present outbreak by the 
safeetitation-of wide, open, and well- 
drained streets, for narrow, filthy, and 
damp thoronghfkres ; by the removal 
of high mounds of earAj blocking up 
the streets > and overshadowing the 
houses; and by guarding a large- 
evaporating surface from contamina- 
tions."* 

• Of late yean associations have been 
formed in many of the large towns, 
boA of England and Scotland, for 
providing cheap and comfortable ac- 
commodation - for the poorer classes. 
Model lodging-houses and dwellings 
havebeen erected in tiie worst districts 
of tile towns, and have already effected 
much ' good ; directly, by affM'ding 
greatly Improved and healthy houses 
at a reasonable rate to the working po- 
pulation, and indirectly, by giving a 
stimulus to the keepers of the e^d lodg- 
ing-houses and to house-proprietors to 
fo&ow in thepath of improvement. But 
the evil with which these associations 

* Beport of the General Board of Health 
omQeBraaCine, 1840, p. 15. These state- 
laMistB bm^tkaeo heen eonfirmed by the offi- 
cial refort drawn up by Dr Buch. 



have to .grapple is almost too great for 
private entei^rise to contead with, and 
many years must elapae before any very 
perceptible improvenient can ensue, 
unless themnnieipal oorporatioas move 
in the cause. Power for this purpose 
was granted by Parliament to the 
Boglish munic^^ bodiea in the ses* 
sion of 1860--61, and there is good 
reason to hope that it will speedily 
be acted on. Ae yet, all that has 
been accomplished is but as a drop 
in the bucket, and ''nothing effec- 
tual,'' wys the Begistrar-Oeneral, in 
speaking of sanitary measures,^ "has 
been done to put a stop to the disease, 
su£6sring, and death, in which so many 
thousands perish. The improvements, 
cliiefly of a showy, superficial, outside 
character, have not reached the houses 
and habits of the people.- The houses 
and children of a labouring man can 
only be kept clean and healthy by the 
assiduous labour of a well-trained, in- 
dustrious wife, as any one who has 
paid the least attenticm to the subject 
is aware. This is overlooked in Lanca- 
shire, where the woman is 'often en- 
gaged in labour from home. The con- 
sequence is, that tlwusaads, not only 
of the children, but of the men and 
women themselves, perish by the dis- 
eases formeriy so fatal, for the same 
reasons, in barracks, camps, gaols, and 
ships.'' The children, however, from 
being most susceptible to the causes of 
disease, are by far the greatest suf- 
ferers. " How pitiful," exclaims the 
Begistrar of Deansgate, Manchester, 
" is the condition of many thousands of 
children bom in this world ! Here in 
tlie most advanoed nation in Europe — 
in one of the lavgest towns in Eng- 
land — in the midst of a population 
unmatched for its energy, industry, 
manufacturing skill—- in Manchester, 
the centre of a victorious agitation for 
commercial freedom — aspiring to lite- 
rary culture— where Percival wrote, 
and Dalton lived— 13,362 children 
perished in seven years over and above 
the mortality natural to mankind ! 
These ' little children,' brought up in 
unclean dwellings and. impure streets, 

* Ninth Aanoal Bepoft* p. xxir. 
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were left alone long days by their 
mothers, to breathe the subtle, sickly 
vapoors — soothed by opinm, a more 
' cursed distillation' than < hebanon' — 
and, when assailed by mortal diseases, 
their stomachs torn, their bodies con- 
vulsed, their brains bewildered, left to 
die without medical aid — which, like 
Hope, should ' come to all' — the skill- 
ed medical man never being called in 
at all, or only summoned to witness 
the death, and sanction the funeral."^ 

It is evident that no external sani- 
tary measures can effectually grapple 
with an evil so widely spread and so 
deeply rooted. The people must be edu- 
cated — ^be taught to know and to per- 
ceive the value of hygienic rules. 
Till this be done we shall look in vain 
for any well-founded and permanent 
amelioration of their condition. So 
long as the mortality of a densely po- 
pulated town is, in proportion, double 
that of the country, and so long as 
epidemics ravage cities, leaving rural 
districts almost unscathed, no rational 
doubt can be entertained that such dif- 
ferences are not mere caprices of na- 
ture, but depend on causes which it is 
in our power in a great measure to 
remove. 

** It must now be considered as an 
established truth in science,'' says Dr 
Sutherland, in advocating views simi- 
lar to those above expressed, ''that 
the health, well-being, and the dura- 
tion of the life of man, are intimately 
connected with the observance of the 
natural laws of the universe in which 
he dwells. The acknowledgment of 
this fact is not, however, sufficient to 
ensure obedience to these laws. Men 
must be taught individually and col- 
lectively to obey them ; each man for 
himself; every family, in order to en- 
sure its possession of that immunity 
from disease which the great Creator 
obviously intended his creatures to 
possess ; and all men acting in their 
social or corporate capacity for the 
protection of each other, and of the 
entire community. 

" There is a free choice given. On 

• Ninth Annual Report, p. xxr. 



the one hand there is obedience and 
health, with all the numberless bless- 
ings and privileges which go with it; 
on the other tibere is neglect and 
its infallible consequences, which no 
human power can fully avert when 
they are entailed, and these are dis- 
ease, death, pauperism, loss of pro- 
perty, ignorance, debasement, crime. 

** The social evils of this neglect are 
at present ramified throughout the en- 
tire framework of society. A (vast 
amount of property has grown up in 
all parts of the country, of which it is 
not too much to assert that it is as 
productive of misery to the people, as 
it is unproductive of legitimate re- 
venue to the proprietor. Large masses 
of population are congregated together 
without any attention to those condi- 
tions on which their health's existence 
depends, and until very recently it 
was denied that there were any special 
causes of disease which occasioned a 
greater mortality in towns than was 
the common lot of the human race. 
Melancholy experience has however 
proved that unless a very different 
view be taken of those new duties 
which devolve on all men, by the very 
-act of their social union, and suitable 
means of protection adopted, our 
country will exhibit a progressive 
descent in the health and productive 
power of its people, and a correspond- 
ing degradation in their moral and 
secial condition, of which, indeed, a 
low sanitary state must now be con- 
sidered as an almost invariable expo- 
nent."* 

But education alone will for a time 
prove an insufficient remedy. The damp 
cellars, the narrow alleys, and unven- 
tilated courts, must be removed, and 
houses provided, to which the bless- 
ings of light and air may be fully ad- 
mitted ; and if private enterprise be 
insufficient to effect this change, it be- 
comes the duty of the municipal cor- 
porations, as Parliament has now ac- 
knowledged, to undertake the work. 
The capital invested will, as the ex- 
perience of the model dweJling-houses 

* Appendix A to the Report on the 
CIiolerA of 1848-9, by the General Board of 
Health, p. 3. 



DEORBASE OF SMALLPOX AND AGUE. 



319 



haa already proved, yield a fair re- 
turn; while the indirect saTing to 
the rate-payers will be great, and 
the relief of hnman misery incalcul- 
able. In one small court in the city 
of London, containing about 150 in- 
habitants, seven persons, including two 
heads of families, were cut off by 
cholera, leaving twelve orphans as a 
burden on the parish, equivalent, it 
was calculated, to a pecuniary loss of 
jC420. In what the misery consists, the 
following paragraph fW>m Mr Simon's 
first Report to the Ck>mmis8ioner8 of 
Sewers for the city of London, forcibly 
points out : — " Scrofula more or less 
completely blights all that are bom, 
often extinguishing life prematurely ; 
in childhood by hydrocephalus — in 
youth by pulmonary and renal affec- 
tions, which you read of as consumption 
and dropsy, often scarring and maiming 
when it does not kill, and rendering 
life miserable by blindness, decrepi- 
tude, or deformity ; often prolonging 
itself as an hereditary curse in the 
misbegotten offspring of those who 
under such unnatural conditions attain 
to maturity and procreation." 

But such is the ignorance of the 
mass of the people, and their conse- 
quent indifference towards these causes 
of disease, that it is a matter of the 
utmost difficulty to convince them of 
the deleterious influence of agents 
which are destroying their neighbours 
in scores before their very eyes ; and 
it is almost inconceivable how speedily 
the remembrance even of the most 
fearful epidemic attacks is forgotten, 
and the sanitary precautions, which 
were induced by the fright of the mo- 
ment, are again neglected. 

One among many striking instances 
of this lamentable truth, given in the 
Report of the Board of Health on 
Cholera, is the following : A small dis- 
trict of Bristol, measuring 1860 square 
yards, was so imperfectly drained that 
the effluvia from*the gully grates were 
at times most horrible. In this con- 
fined space, containing 61 small houses, 
tliere occurred 89 cases of cholera and 
36 deaths ; and yet, says Dr Suther- 
land, "notwithstanding the terrible 
warning given in this case, and the 



temporary measures adopted at the 
time, I learn from Mr Clark's report 
on Bristol, which I have seen while 
this sheet is passing through the press, 
that within twelve months after the 
catastrophe every thing has reverted 
to its old condition, and were cholera 
to recur it would find its former haunts 
ready to receive it."* 

Smallpox is another scourge which 
annually carried off its thousands, and 
from which modem science in a great 
measure protects us; although half a 
century ago any one should have ven- 
tured to express such an expectation, 
would have been ridiculed for his 
credulity. Even before Jenner's dis- 
covery c^ vaccination, the improvement 
of medical science, consequent on in- 
creased knowledge of the structure and 
functions of the human body, had 
greatly mitigated the fatality of small- 
pox. Formerly the patients were shut 
up, loaded with bed-clothes, in heated 
rooms from which every particle of 
fresh air was excluded; and stimu- 
lants were administered, as if on pur^ 
pose to hasten the fate of the sick. 
But sounder views of the wants of the 
animal economy at last prevailed; and, 
by the admission of fresh air, the re- 
moval of everything heating or stimu- 
lating, and theadministration of cooling 
drinks and other fit remedies, thou- 
sands were preserved whose lives would 
have been lost under the mistaken 
guidance of the older physicians. 

So lately as the middle of last cen- 
tury, ague was so prevalent in many 
parts of Britain where it is now un- 
known, that our ancestors looked upon 
an attack of it as a kind of necessary 
evil, fh)m which they could never hope 
to be delivered. In this instance, also, 
farther experience has shewn that Pro- 
vidence vras not in fault. By draining 
the land, removing dunghills, building 
better houses in better situations, and 
obtaining better food and warmer 
clothing, it appears that generations 
now sacceed each other, living on the 
very same soil, without a single case 
of ague ever occurring, where, a cen- 
tury ago, every man, woman, and child, 

* Appendix A, p. 3<i. 
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legiilstoM hat endeavoured to deal. 
It appears, also, that typhuaand other 
epidamJic diieaseB do break oat at sea 
in theee moyable cellars, just as they 
do in the cellars of the dirtiest courts 
on shore ; and were it not that seamen 
work in a purer external atmosphere, 
that they are below decks compara> 
tively for short intervals only, and 
that| in general, they are men .at 
the most robust periods of life, it 
is probable that epidemic disease 
would be still more frequent among 
them ; an inference supported by the 
fact, that whenever passengers, emi- 
grants, and others, are, owing to 
stormy weather, much confined to the 
berths below, some form of malignant 
disease is almost sure to break out.'* 

This state of matters has at length 
attracted the attention of the legisla- 
ture, and in the session 1849-50 an 
act was passed for improving the con- 
dition of the Merchant Service. It 
includes a provision for the ventila- 
tion of that part of the ship occupied 
by the crew. 

Since the middle of last century a 
great improvement has taken place in 
the oonditionof the crews of the British 
navy, in consequence of increased at- 
tention to sanitary arrangements. To 
be convinced of this we have only 
to conipare the condition of our sea- 
men in maritime expeditions under- 
taken a century ago, with their lot in 
the present day ; — Vernon's expedition 
against Carthagena, or that of Anson, 
for instance, with those of Cook, Parry, 
and Ross; or the health enjoyed by 
the crew of the Valorous, with that of 
the seamen in the other vessels lying 
in the same harbour.^ 

Anson set sail from England on 13th 
September 1740, in the Centurion, of 
60 guns and 400 men; accompanied by 
the Gloucester, of 60 guns and 300 
men ; the Pearl, of 40 guns and 250 
men ; the Wager, of 28 guns and 160 
men ; the Tryal sloop, of 8 guns and 
100 men; and two victuallers, one of 
400, and the other of 200 tons. They 
had a long run to Madeira, and thence 
to the coast of Brazil where they ar- 

* See p. 68. 



rived on the 18th December; but by 
this time the crews were remarkaUy 
sickly, so that many died, and great 
numbers were confined to their ham- 
mocks. The commodore now ordered 
" six air-scuttles to be cut in each ship, 
to admit more air between the declu" 
and took other measures to correct the 
" noisome stench on board," and de- 
stroy the vermin — ^which nuisances had 
become ** very loathsome ;" *' and, be- 
sides being most intolerably offensive, 
they were doubtless, in some sort, pro- 
ductive of the sickness under which we 
had laboured.*' Such is the mild lan- 
guage used by the chaplain Mr Walter, 
in communicating these appalling 
truths ! On anchoring at St Catha- 
rine's, 80 patients were sent on shore 
from the Centurion alone, of whom 28 
soon died, and the number of sick in- 
creased to 96. Although this was 
nothing compared to what took place 
afterwards^ it is nevertheless worthy 
of remark, for as yet they had suffered 
no privations or unusual hardships, 
except from contrary winds. The 
causes of disease lay entirely within 
themselves. 

After a stormy and tedious naviga- 
tion of three months round Cape Horn, 
scurvy carried off 43 more in the month 
of April, and double that number in 
May 1741. Those who remained alive 
now became more dispirited and me- 
lancholy than ever; which *' general 
dejection added to the virttlenee of the 
disease, and the mortaUtif increased to 
a frightful degree,^* On 9th June, when 
in sight of Juan Fernandez, the debility 
of the people was so great, that, 200 
being already dead, the lieutenant 
could muster only two quarter-masters 
and six foremast men able for duty in 
the middle watch ; so that had it not 
been for the assistance of the officers, 
servants, &c., they would have b^n 
unable to reach the island — to such a 
condition was a crew of 400 men re- 
duced in the course of a few months ! 
I have noticed the cutting of holes 
for the admission of air between decks, 
and the dejection of the men. The 
narrative proceeds to say, that the 
commodore's principal attention was 
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now fl^it-oted to getting the* sick on 
shore, sfi they were dying fast on board, 
" the distemper being doubtless consi- 
deri^bly augmented by. the stench and 
filthinesf m which they lay ; for few could 
he spared to look after thentj which ren- 
dered the ship extremely loathsome be- 
tween decks,'* The officers suffered 
least, as being the best fed and best 
lodged. Within a year, out of up* 
words of 1200 men, composing the 
crews^of the squadron, who had sailed 
from ^nglaad, only 335 remained 
alive. 

The fate of the Spanish squadron, 
which sailed nearly at the same time, 
waa still more horrible. The Esper- 
anza^ of 50 guns, lost 392 out of 450 
men, and the other ships almost as 
large a proportion. It is true that, 
in doubling Cape Horn, they encoun- 
tered the severest weather and the 
greatest privations, and that their de- 
plorable fate was aggravated by these 
ci^usefl. But when we look to the his- 
tory of later navigators, in circumr> 
stances equally trying, it is impossible 
to resist the gratifying conviction, that 
mortality like this forms no part of 
the designs of a beneficent Providence, 
and that, for the best of purposes, our 
safety 1b placed to a gpreat extent within 
the limits of our own power. The 
late memorable expeditions of Parry, 
of Franklin, and more especially of 
Sir John Ross, who, with few resources, 
spent upwards of four years in the 
desolate regions of the north, with 
scarcely any loss of life, are examples 
pregnant with meaning to all who are 
interested in the futune progress of 
man. 

It may be said that the climate and 
the situation of the two parties were 
dissimilar, and that Anson's men were 
less healthy at the oommenoement of 
the voyage. In some respects, the ob- 
jection is well founded; but Cook's 
second voyage round the world, in 
1772, affords a parallel presenting so 
many points of resemblance to that of 
Anson, that no one can reasonably 
object to their comparison. On this 
occasion, the vessels selected were the 
Resolution, carrying 112 men, and 
the Adventure, with a crew of 81. 



Enlightened by foi4iier-* expMeric«, 
Cook flpared no pftiiis td' e^eiit'his 
equipment in the com^plM^t^ m^ntier, 
and to lay in such stored bf clothing 
and provisions as he knew* to be itse- 
ful in preserving the hesllll of those 
under bis command. Among tiiese 
were malt, sour krout, portable broth, 
sugar, and wheat. Care was taken 
to ^pose the men to wet as lltHe 
as possible, to make them shift Hiern- 
selves when wet, and to keep their ptr- 
80718, hammoekSf heddinff, and elothety 
perfectly clean and dry. Equal atten- 
tion was paid to keep the ship dean 
and dry between decks; once' or twice 
a-week it was aired with fires ; and a 
fire was also frequently made at the 
bottom of the well, which was of great 
use in purifying the air in the lower 
parts of the ship. Tb the last precau- 
tion too great attention cannot be paid, 
as the least neglect' occasions a putrid 
and disagreeable smell below, wfaieh 
nothing but fires can remeve; Fresh 
water, vegetables, andf^esh provisions, 
were also eagerly sought for at every 
opportunity ; and these ft was Cftpitain 
Cook's practice to oblige his people to 
make use of, by both authority and 
example. The results of these mea- 
sures we shall now see. 

The two ships sailed' on 13tb July 
1772. About the end of Avgust, 
" when advancing towards the south, 
the rain poured down, not in drops 
but in streams ; and the wind at' the 
same time being variable and rough, 
the people were obliged to attend so 
constantly upon the deck, that few of 
them escaped being completely soak- 
ed." But although rain is a great pro- 
moter of sickness- in warm climates, 
the airing by fires between decks, and 
the other precautions, were so effec- 
tual, that, on arriving at the Cape of 
Good Hope^ only one man was on the 
sick listf whereas we have seen that 
after a similar voyage, the Centurion 
arrived on the coast of Brazil with 80 
sick, of whom 28 soon died. As we 
proceed the contrast becomes still more 
striking. On 22d Notember Cook 
sailed f'om the Cape in search of a 
southern continent. On the 29th a 
violent storm, attended With hail and 
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vm„cfMi>«..on.aiid canted the loss of 
i^Qpt of. tb/BirdiT«' stock ; and a sudden 
t];«^lt9jijbiQn4^bpQ]lL plaice from warm and 
mMy tQ .eqf,tt9xm^y oold and wet wea- 
tjb^lV Tf^h^.wa* aerecely felt by the 
pi^fiq^le., . Oo . lOth. Deceinber they met 
yfiS^. islands, of ice ; and, from . that 
tiw^,.ti]i thi^ middle of Match, con- 
tioi^ed their ^arch for land with on- 
riunittiiig dUig^»ce| amidst cold, hard> 
shlpsMVkddaogeBSySuch aa we can form 
but axk Imperfect idea of; and, at last, 
on 26ih Mtisehf. after beinffll7 days at 
seot diuii^ which they bad sailed 3660 
leagues, they came to anchor in Dusky 
Bay, ^0w Zealand. '< After so long a 
ToypAe in a high southern latitude,'' 
saj^ Pr J^pi^s, from whose Life of 
Ooqk these particulars are taken, ^^ it 
might certainly have been expected 
that many, of Ci^^n Cook's pe(^le 
wQuld be . iU of scurvy. This, however^ 
was not tb^ case. So salutary were 
the, effects of the sweetwort and se- 
veralki articles of provision^ and espe- 
cuiUy;^of,th9 frequent airmgi and suitu- 
€nmff,oftkt ship, that there was only 
one jnaa on board. who could be said 
to b« much afflicted with the disease ; 
and efven in that man it was chiefly 
occ«»oned by a bad habit of body, 
and a complication of other disorders.'' 
Can* any thing be conceived more 
demonstrativa of the advantages to be 
derived £eam investigating and obey- 
ing the laws of health, than these 
splendid results, when contrasted with 
those on board of the Centurion ? In 
the Besolution, cheerful activity, clean- 
liness, dry pure air, adequate clothing, 
and. » suitable regimen, were found to 
camT' ^^^ unscathed through hard- 
ships and exposure which, in the Cen- 
turion, Acmn neglect of the same pro- 
tectlye means, were allowed to sweep 
off a large proportion of the crew. 
Aod, as if on purpose to place the ef- 
ficacy of these measures beyond a 
doubt, it appears that, in the month 
of July 1773, the Adventure had many 
sick, and twenty of her best men in- 
capable of duty from scurvy and flux ; 
while the Resolution, with a larger 
crew, had not more than three men sick, 
and only one of them from scurvy. 
This difference in the state of health 



of the two ships was distinctly traced' 
to the crew of the Adventure h»vllig 
eaten few or no vegetables wlten in' 
(^ueen Charlotte'^ &undj white, on 
board of the Kesolution, Cook whs 
most particular in enforcing attention 
to this part of their dietetic regTmen. 
By this admirable care and' un-> 
wearied watchfulness on the part of' 
Cook and his officers, the Besolatloii 
performed a voyage of thbbe Vbaks' 
and eighteen days, thrott^h all climates 
from 52** north to 71' south, with the 
loss of only one man by disease out of 
112. And in his last voyage, so effl* 
caciously were the same means put in 
practice, that his ship was brought 
home after an absence of fottr tears, 
without the loss of a single man by 
disease. 

Lord Kelson is said to have been 
equally successful, and to have spent 
three years on the West India station 
without one life having been lost by 
disease.^ 

Similar results were obtained' by 
the able commanders of our moie re* 
cent expeditions to the Arctic Begions. 
The Fury and Hecla were, at one 
time, no less than twenty' seven months 
entirely dependent ontheirown resource, 
before scurvy beg^an to make its ap- 
pearance; and at the end of 2S^ 
months both ships returned home (in 
September 1823) with the loss of only 
five men — ^a result which, a century 
ago, could' not have occurred; and 
which, even at the present day, is a 
remarkable indication of the talent 
and- humanity of the oflScers by whom 
it was effected. 

Nothing, in fact, could have been 
better devised than the means prac- 
tised in these expeditions to preserve 
the health of the people ; and did my 
limits permit it, I might illustrate al- 
most every principle expounded in this 
volume by a reference to its actual ef- 
ficacy as displayed in these voyages. 
Not only were the conditions of health 
attended to as regarded the skin, the 
muscles, the bones, the lungs, and the 
digestive organs, but the health of the 
all-important nervous system was se- 

« Sir George Ballingall's Lect. on Milit. 
Surg., p. 76. 
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aiiloiuly provided for by tne constant 
and,cl)ee^ul occupation of .tl^e pepple 
in their . yarioos duties fM]i,4 J-nxus^- 
vfkpnia ; iBirid so judiciously wefo tbeiso 
planned, that a sjpirit of lifa and ao 
tivity extremely favourable to the pjra- 
aervation oi health w^ coAstantjy kept 
up, and had, no doubt, great inHu^ce 
in producing that concord an,d unity 
of feeling among them^ which was so 
conspicuous amidst all tl^ir priva- 
tions. 

The beneficial influence of these 
various particulars is also well ex- 
emplified by the experience of Jjord 
CoUingwood. In a L^tt^r to his wife, 
dated, Ocean, off Toulon, May 1^, 1808, 
he says : " I have been long at sea, 
have little to eat, and scarcely a 
clean shirt ; and often do I say, Happy 
lowly clown. Tet, with i^ll this sea- 
worK, never getting fresh beef, nor a 
vegetable, / have not one tick man in 
my ship. Tell that to Dr — ^-,'' His 
biographer adds : *'The att^ntioi) which 
Lord ColUngwood paid to the health of 
his men has been already ipentioned ; 
but it may be added here, that in the 
latter years of his life he had carried 
his system of arrangement and c;are to 
such a degree of perfection that per- 
haps no society in the world of equal 
extent was so healthy as the cx;ew of 
his flag ship. He had usually 800 men; 
was on one occasion more than one 
year and a half without going into 
port, and. during the whole of that 
time never had more than six, and 
generally only four, on his sick list. 
This result was occasioned by his at- 
tention to dryness (for he rarely per- 
mitted washing between decks), io the 
frequent ventilation of the hammocks 
and clothes on the booms, to the crea- 
tion of as much circulation of air be- 
low as possible, to the diet and amuse- 
ment of the men ; but, above all, to the 
\ contented spirits of the sailors, who 
loved their commander as their pro- 
, tcctor and friend, well assured that at 
his hands they would receive justice 
9^nA kUdness, and that of their com- 
forts he was mcMre jealous than of his 

, , • Porrespondeflce and Memoirs of Lord 
Coltinj^wood, vol. U., p. 119. 
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It U nftrtAinly most iatisfaotoiy (as 
Sir QUh^ Wme V€m»tik$ii»qatit(m 

plate the juaivy proofs we jM«e ,f f o^ihft 
substantial benefits 4hftfc Jbave.bMrttfd 
tp the 8eawiervic9/iiiiithe iMfii^lwly 
yeacsy both iawan<«Dd ooann^foc^'in 
ail quarters of tbe /iRQrIdff fitomAike 
*^li,hwnamty, Mi<|.([p(N)d.:jadgnieiut 
displayed in promoting, thdthMAtkW' 
seamen. ItMsUen primed tkmtiitiftm 
added €H leatt onenMfxLjtoohi mmH^nal 
fotce^.xmd therifor^ nthtnUUd im-ihA 
sama proportion ftiom^ the mtitwud^4«h 
ptndUMre^ . ,.\ . . And.oa .a.ort view of 
this subject,. in ftU ita ««teQlkcBB4.ii«- 
laiions , H will appear ;kliat.th«y« is not 
ppob^bly to be iowA i«. the/!wbole 
moge. of, human.affaiM 4 dftn.en ill^if- 
.tc^tion, of the pra«Lioal benefita 4)f 
prograsaive. ikoowiedge i in r pjpomoiamg 
tbe.gnea^ interests. of.zQanlilnd { tso 
tMt a^ienot, while it lenda.»iiMd;alao 
sheds a> grAoe. «nd. digniiy ^oves. the 
useful, arts i . nor, o»i there - be a. SMore 
striking, psoqf . of the nwKlm»Tthat ha- 
manity, like every^other^ moral vlstue, 
la the best policy j (SM>r<QO«ldrwe>lit^t 
on ft more bappy example^toielamdate 
that subsidiary iMo^noQ and . jButiial 
depepdemce, by which ^ aUjtba. ants, 
sciences, and pvofhssiooBi ll»Te'>a'llml- 
tual bearing on eaeholhet^iConapiring 
to bring about tbe gresdesl) sun ofhf - 
man enjoyment, and affording a field 
of .contemplation an whi(bt«ehit«ted, 
benevolent, end jMOua.mindfl dtiight 
to expatiate."* 

If, from these examples ofrt^e 
power of skUfttlly applied. knowledge 
we toni, for a contrast^, to the. extra- 
ordinary prevalence of diebaee^et the 
MilLbank Peaitentiaiy da I&a3-4» we 
shall see the opposite side -of the pic- 
ture, and discover how muohMntiaery 
may flow from the /uniRtentJKwal'tte- 
glect of sound physielogicid priHciffes 
in some of our civil iiistitations»:i At 
the time spoken. of, intraottble.afiec- 
tiont of the bowels, and 'Othtr i insi- 
dious forms of diMasOb weije eftfyftosgal 

« Disiertstioli onHMCompaviitiveElkelth 
of tliQ.BxitlnhJKiwTwiromilfae.jeiivaffi^fto 
tl?ey«4^r IBuan S«?i9<itX>|WBtatl««i.PnJI6. 
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ihi l(heJ<p0iiHihitfiaii^,'«lMit few of the 
fvlMwra feoeiyed ;' and n |Arliaineii- 
tir^'*iii^lv^ .intb their ckiures Was 
MLvnd. < ^tie*4'di8eM|AYM;yof t>pltilo& 
pMii^alted, M uiHal, etniong the wit- 
xfeases^ixftom 'ettch givingr tttterance 
i«tber>to hU o>wki impfessions than* to 
igpiDDlctaft fOttsded on any philoeophical 
wrtLwiBAtion of the oiriiumetaneeft. Bnt 
^«)rid!enee enosgh was brought Ibrtrard 
tD> shew that sereral great ertoM had 
bees committed. In the first place, the 
penHentiaiy ittelf was built, at an endr^ 
in(Mi8 expense, in a low damp ntwation, 
-eoniewfaat nnder the level of the high- 
est tides in the Thanes; so that the 
eupply df dry pure air is always im- 
-perliBOfa, sind the atmosphere at night 
iis often ta^atry and damp, as on all low 
i^fMBds in the neigfabonrhood of viTOrs 
and halfLoovered m*ad. To this gi^eat 
and ptermanent source of detiility were 
■added/ «eooti<2fy, a vsfry low and inade- 
tpatlb^ diet ; and, thirdly , the influefnte 
ii constant mental depresslen, arising 
partly fh»m the local situation of the 
{nriioners, and partly fVy)m the mono- 
tonous eonfinement and labour under 
to<>'Sisairty a 'supply of food. In such 
cAvGumstaflccS) it certainly was not 
wonderfol that a low state of health, 
«ad ' laitterfy scurvy and bowel-com- 
|>latnts^ should make such general 
havoe. • 

That much of the sickness was j nstly 
a:ttr>butable to these causes, is shewn 
by the perfect immunity enjoyed "for 
some years, both by the officers of the 
•^nltentiary and by about thirty of 
ibe prisonera^ who, from being em- 
•plxyyed in- the kitchen and offices of 
> th&' establishment, were less subjected 
• than the rest to the debilitating !n- 
-fluenee ; and also by the rapid conva- 
lescence of almost every one out of 
635, when- removed to NVoolwich and 
'<fl9}e Regent's Park, and supplied with 
« more nourishing diet. On more 
minute inquiry, indeed, it appeared 
that,< instead of the bad health having 
snddexiiy 'begun in 1823, as at first 
supposed, bowel-complaints had been 
tfstremdy prevalent from the first 
'Opening of • the penitentiary in 1816, 
and hiad cdntinued to be so, though in 
-a rather less degree, down to that 



time^' so thi^t the bauses'must' bave 
been inhei^nt in it ttom the begin- 
ning, and only becatoe aggravi&ted by 
the faifthef reduction of diet which 
took place some months previously, 
and by the inclemency of the weather, 
f hit^ opinion has been corro'borated 
by subsequent experience/ which has 
shewn that the inmates of the peni- 
tentiary habitually suffer Arom ill 
health in a much greater degree than 
those of the other prisons of London, 
and that epidemics fall upon them 
with peculiar force. In 184g-4'9 the 
population of all the prisons of London 
amounted, on an average, to 4358, of 
which number 1006 were in the peni- 
tentiary, 800 in the Westminster 
Houde of Correction, and the re- 
mainder In the other prisons. During 
the cholera epidemic of thiese years the 
number of cases in the penitentiary 
wits 113, and the number of deaths 
48; and in the House of Correction 
they were respectively 42 and 13. 
In the remaining prisons, the average 
population of which was 2452, there 
occurred three cases and one death. The 
chief, if not the sole cause, of this 
great difference of disease and mor- 
tality appears to have been in the 
condition of the atmosphere. The 
House of Correction, like the peni- 
tentiary, lies low, and suffers, though 
not to an equal extent, from the exha- 
lations of the river and the impurities 
from the manufactories in theBorough .* 
This atmospheric impurity was aggra- 
vated, especially in the case of the 
Penitentiary, by overcrowding and 
deficient ventilation ; for a better state 
of health immediately supervened 
when the number of inmates was di- 
minished.! 



The prejudicial influence of impure 
external air is more remarkable in 
warm climates than in our own, owing 
to the greater rapidity with which 

* The sanitary condition of the H<>aso 
of Correction is likely to be ameliorated by 
the improTements now (1851) being carried 
on in its ueighbourhood. 

t For further details see Appendix B to 
Report of Board of Health on Cholera of 
1848-49, p. «4. 
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• oi^swc. natt«r 4mo]||p<w«s uader tbe 
jMtioiLxjf hMt* 'But U b^'l^n'fM- 
qii^oflyolMitrV'^d ,witb wander, ita «ii 
•ttiee^tiwi to ihe ,g«ii«ffal r«le» that 
{Wmont living n^r .ttie «oa('<;a of im- 
I^DiTtty -have baea uah^rJiMd, while 
•iitliera At.ioine diataaca luiy« ^n at- 
tackad »witb'fevaiT. ^hos, in tbe West 
.Indiei^ basracfct liaye been erected at 
.great expanse in l^gh apd.open, situa- 
.tians, in tbe ex^otatiAO that they 
wanld prove remarkabt^y healtbyy but 
which, to tbei8Brpri8e.0f the pifljectore; 
have turned out quite the reverie j the 
troops oecapyiag them beii^g frequent- 
ly decimated by dieease, while the in- 
habitants of the 'louver lyii^g- country 
«e8oaped. In like manner, as Dr Her- 
bert Jtfayo^has observed* ** the neigh- 
bourhood of Versailles is powerfully 
influenced by the marsbes of St Gyr ; 
AQd at l^euville-des-Dames, ..above 
Chatillon on the Indre, fevers are 
more ^evalent than those close to the 
maribes where malaria is produced. 
The .most extraordinaiy instance of 
tbe kind known is mentioned by Dr 
.MaceuUooh to occur at Malta; tbe 
jaalaria, which is originated on the 
beach below a cliffy produces no effect 
on the spot.itself, while it affects, even 
to occasional abandonment^ the village 
situated .above." 

The question is one of considerable 
importance, as its complete elucida- 
tion would be ^of great service in pre- 
venting future errors, and ,in saving 
many valuable lives. It is thus treated 
by Professor Caldwell, who has bad 
many opportunities of studying the 
aulject: — '^ I have been often asked 
the xteason why elevated points on the 
banks of the Mississippi are more un- 
favourable to health than low ones I 
Tbe problem is difficult of solution; 
and the reply to the question must be 
at best conjectural. Between malaria 
and water, especially in tbe forms of 
mist and dew, there appears to be a 
strong affinity. During the day that 
poleen rises from the margin of the 
viver so gradually, and in such a 
state of dilution, as to do no injury to 
those on the lower ground. Having 

• Philosophy of Livinff, thbrd sd., p. 2U. 



reaahed the aommtt of tbe lieigbt, and 
the coolness of evening and n^t hav- 
ing come on, it is then condensed aud 
precipitated in greater-.concentration 
with the dews, which fall jasf»t ^ft- 
piottsly if not alone on the high,place9, 
and thus sickens those with whom it 
comes in contact. For it is known to 
be chiefly at night that it ^trUkes and 
does mischief. Hence one.cause of the 
danger of exposure during late kottn. 
Meantime, those who reside at the base 
of the bluff, or but a short distance 
up ite.side, are visited by the miasm 
in A mnch less concentrated condition, 
and hence escape its deleterious effects, 
for the same reason disease prevails 
on .the high ground constituting the 
banks of ravines, in which water stag- 
nates or runs slowly. This attempted 
solution of the problem is offered fpr 
only as much as it may be deemed 
worth; and I am ready to surrender 
it in e»}hange for a better, as soon as 
it shall be presented to me. Some- 
what, however, in corroboration of 
this solution, a^gentleman, who is a 
very close and accurate observer, has 
told me, that, at night, when the at- 
mosphere on the heights was to cool 
as to be depositing its dew, he has felt 
the warm air from below ascending 
the sides of the bluffs and ravine- 
banks, on account of its greater levity; 
and that, on reaching the top, it be- 
came chilled, and precipitated its hu- 
midity also."^ 

With reference to the powerful effect 
of the state of the mind on the health, 
in the case of the prisoners removed 
from the Millbank penitentiary to 
Woolwich, Dr Latham has given strik- 
ing evidence. Speaking of the^vomen 
who were sent on board of one of the 
hulks, he says that individuals were 
pardoned from time to time for good 
conduct, and that recently pardons had 
become very numerous, as a kind of 
atonement for the bad health to which 
they had been subjected. But, as all 
had nearly an «eqiial daim^ ^''•very 
one pleased berstflf wl^ '%«fieviiig 
that she would be the next who wouli 

• Thoughts on Hygidneyby CSmrles QaU- 
W«U, ILD., p. 65. 
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be set st liberty. Whenever, there- 
fore, an Individual was pardoned/all 
the rest auere thrown into an agony of 
the bitterest di3ap2H)inttMntf and were 
at the same iitne overtaken by disease^ 
It ^as not a mere nervous or hyste- 
rical aihhent, but some actual form 
of real diseatey tueh as tJay had be^ 
fore eufiredy and requiring the stridt- 
est medical treatment for its relief."* 
An instructive instance of the man- 
ner 'in which life is occasioDally sa- 
crificed through ignorance, notwith- 
standing long-continued efforts to as- 
certain the cause of the mortality, 
has recently been made known from 
the experience of the Lying-in-Hos- 
pital of Vienna, and promises to be 
most useful in checking the ravages 
of a malady, which, in times past, has 
frequently raged as an epidemic, car- 
rying desolation into homes at the 
very moment when the dearest hopes 
seemed about to be realized. We 
speak of puerperal fever. For many 
years it had been remarked, that the 
proportion of deaths in the Maternity 
Hospital of that city was greatly in 
excess of that which took place in pri- 
vate practice; and several govern- 
ment commissions had been at inter- 
vals appointed to investigate the cause, 
but without success. At last, on the 
patients being divided into two classes, 
one of which was attended by the stu- 
dents of the university, and the other 
by females who were being educated 
as midwives, it was remarked with 
astonishment that the mortality in the 
first class so greatly surpassed that in 
the second, that in about an equal 
number of deliveries the proportion 
of deaths stood as 600 to 32.t 
' Guided by this astounding fkct, M. 
Semelweis guessed that the cause must 
somehow be connected with the at- 
tendants, for in this particular only 
the two classes differed. He saw that 
the students, in the prosecution of their 
studies, spent much of their time in the 
dissecting-room and in the wards of the 

■■•*. i^ccountiof'thei.Dicease la.t»fy prevalent 
at.tbe><$S«Beral Penitentiary* by Dr LathatD* 

t Brit, and For. Med.-Chir. Bcv., Jan. 
l8Sa, p. 274. 



faoepttals, and were thus constantly 
brought in eontaet with deMyitig^ tni- 
mal matter; while' the'Oiidwlves •wore 
not exposed *to these eonrces'of -conta- 
mination. Immediately a flood ef light 
poured in upon hismind as to tke oause 
of the disease, and orders were'eoiiee- 
quently given tba-t no student cdidnld be 
admitted into 'the Maternity Hospital 
without washing his hands in a ecdn- 
tion of the chloride of lime, using a 
nail-brush, and taking ^every precau- 
tion to free himself fVom animal im- 
purities. These measures succeeded 
to admiration — ^the mean mortality 
falling from 10-70 per cent, to 1*27. 

In July 1847, the Maternity Hos- 
pital of the University of Kiel was 
closed on account of the ravages of 
puerperal fever, and had scarcely been 
reopened in November, when the 'dis- 
ease again appeared. It was about to 
be closed a second time, when intel- 
ligence of the precautions taken at 
Vienna reached Kiel. They were im- 
mediately adopted, with success so 
decided, that no case afterwards 
occurred.* 

It is well known that sometimes a 
fifttality appears to attend a practi- 
tioner, and that he loses several cases 
from puerperal fever in rapid succes- 
sion. The facts now quoted may in- 
dicate the cause, and ought deeply to 
impress every medical man with the 
responsibility which must attach to 
him, if, from the neglect of due puri- 
fication, he carries from patient to 
patient the seeds of so intractable a 
malady. It appears to be produced 
by the introduction into the system of 
corrupt animal matter, which may be 
derived either from the diseased liv- 
ing body, or from one already dead. 
Hence practitioners of this branch of 
the medical art should guard against 
every possible «ou«e of contamina- 
tion, and notmerely adopt precaatione 
when they have been engaged in the 
treatment of a puerperal case. 

In looking forward to astill grevtet 
diminution of disAise in the humten 

family^ it is cheering- to fix attention 

■ . . •• . ■ 

• Annales d'Hygidne, April 1851, p. 286. 
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on whs^lias been already accomplished 
•bf'th^ ' likWtf-''6*''aVltofit^^= ^'ffad "'tfie' 
'hkitf^iiilHvMtt^UWhdliiWUmiiavigatedi 
'tli^ Wdbfe- Vith' tfeok ■ or' bVaVeS tfie 
ridWfflcril' w^littt*^ wlW SoM ind I^aprj, 
' Bfe^h r*f%^iatii" eCftitfl liiimBerq^ years 
to' tirid^fjitd tlfi brdlViar<r vicUgitiides 
of IMfe" at hbnl6, tinresti^air»ed' in tliejr 
indlriat ions' 'aii'd cohddct "by tfee con- 
stantly 'op^i^ting apd 'biehoficent in- 
tfuence Of 'a ^^perfOf tnitid, it is ino- 
rally- certain that ^ikeiso aind ' death 
wotdd have ina^de greater havoc among 
thetn thaft wse actually the case amidst 
pbyiiitstil jJrivatioiis atid suflfering^ 
much greater than lihey* Hver^ likely to 
have evei^ encountered at home. Tliis^ 
then, is 'additional evidejice of the 
pressing necessity of diffusing widely 
amoi^g society that spectiBs of thoNyr 
ledge which has proved so 1)en^iiciai 
in the hands of those who w'^re fortu- 
nate enough to possess it. If human 
health and happiness be thus eijCec- 
taally promoted by Incteasjed atten- 
tioa to the condition^ which affect the 
vital and animal fut)ctions, nothing 
can be more useful than to communi- 
cate to every iht'elligent being such a 
measure of knowledge as will enable 
him to do for his own safety and im- 
provenient that which the Government 
now does for the benefit of those whose 
services it requires. 

It cannot be too much impressed 
upon the mind, thdt health is the na- 
tural and intended condition of the 
human body, and that all deviations 
from this state must arise from causes 
having their origin in human igno- 
rance or neglect ; disease being the 
evil copsequence attached by an all- 
wise Creator to wilful or ignorant dis- 
regard of those laws which have been 
established by Him as essential to hu- 
man health and happiness.^ 

Even countries which are esteemed 
unhealthy by Europeans owe their bad 
character, in no small degree, to an 
ignorant deviation from the habits of 
th« natives. '* The climate of India," 
says Colonel SykA, " is less to blame 
tlltthihdiv'idttals ; for in case foreigners 

' * t^n this subject, see Brit, nnd For. 
Metl.-Chiy.' Ilev., jTanuary 1850, p. 223. 



.they 8>0iaa,.tft 9,.^^gp^n^iffi§B^4mr 
forjrg t9 thp Jiftb&o^.t ftfe<p^»ftilP 
.be Iiealthy alajf * j„.,.y idh 12-4. bs» • 

Forinopft,,ia ,1^39, hf^fQ^i^^%mmh 
jfnpored asJboxjt.distftnfifitfiTOBi ij^flpijgj)^ 
one of which, wi^h^ ikj^ Bf^t^^ijm 
ii(iout]hs, had.buriQ4 t^yp-jPi^iip^^fF, 
a solitary person ^^pi\e|^u^i{J4¥l9^ 4)l» 
other, which had«nt^iia.itr^<|ki|»^9li 
lat^r periq^) had been «9i^il#4y!)4e* 
priyed of.pxxe ha)f pf ita^Qp,<,«i«i7tbe 
remainder we^Q #o debi^t^^lf^rW.io 
be incapable of undertaking any active 
or l^]|?wiQus dul^jf.. .Aft<»r,fi^ ^f^ of 
seyeraj ^eeks^ jthe ship .to:if,hi«|( ii« 
wi^s, himsplf attached, bec^^^; a? ^m* 
IjeaJtty^ that if w^, iieo^g«nr^i<q.^» 
crosp the. bar into a purer^^lWPC'pW^ 
the ^.Jiip-haviiig lo^,6ne«tilii^fli^«jf;ft 
coropltment pf eighteen m^-xiiviJ^ 
y^t/^says jDjPj Daniel't :V..ftli»/iitb<*9 
regions 89 rif'et wftJb f^saaso i^4f<^ 
I have ^:nown ;Bi;^ppjeiwfg i*^sl4§}j^» 
number of ye^ar^ V(i ^ ^J0j^QfV9t.af 
good 'h&^liih, ffpiv^.the.s^in^j^yf^c^tHQf 
moderately tconfpj^m^i^,.^, t^ie ^\aU 
of the natives ^.ri^ar^ .i^^/d^t,i^ 
ercise, and j^tteptioj^. to tbuq du<|,|b»r- 
formance of the cjutanea^s i)^nql;^8f"t' 
The natiyea of 1^4^** i^9(^] pioy^^ 
bially temperate, ^.nd in. tb^q f<f^wu^ 
example we find the i^pn^^i Q|<,iniir 
tating them in this rc^^peci w^^us- 
trated by the esiperienq^ ^^^.Ui^^tU 
Uegiment of H.M. Foot,. i^J^ijcb, uipre- 
over, ha3 for 8on;ie timer eqjpyed ^ hig^ 
reputatioa for good ,n}0|:^.,pQ:ft4»i^ 
During the first eight. n]jQnth».pf -ib^ 
year 1846-7, the reg^meujt.wj^a jquw 
tered at Fort St (Jeorgei^ A|fk^l|ra%; .it 
then performed a march <of ^^we<A 
400 and 500 miles, to Sec^nder^^j 
in an unusually wet season) :l^bi^.roa4& 
being in some parts cpvereid k]^-4^P 
with water. The medi<c;fd,.,fet^rii<^ 
the regiment for the yej^' giy^-^^ j 
these circumstances, tb«( alnfi98^iiDp^ ' 
cedeutedly low numb^;: ,of .,)bhJKt«ea 
deaths in an .average striepgjth. o£)^07^ | 

• Jouriuil of t^iQ Sf^tistiqalt^if^^*^ ' 

X., p. U4. • I <. , I 

t Sketches gf t2;e ^qdi<^,,'F«>WSfV*' 
and Native Diseases of the, Gi^f qf^^Wf ii«f ' 
p. GO. Loi)d.,1849, , .., .'>v... I 
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] — TT — . . ,. .: ..',:,. .• ..? >-,r'irrt77 fo" 
fecf^ aod at lengtA attaiAed.ita^fc^^. 

"Every 'ey^t^tion was now pf^rfo^l?!^ ' 
witb a rapidity aqd preci^ic^ ib^t 
seemed the e^ct aUxu}st, of, Jcii^<^*; 
All iifiachi&erj and . a^p^raifcuA \^Qve 
not only 80 arranged a^to giy« hum«o 
poyror itB greatest forqe and £a<QiHty 
of application, but human strengt^i 
was p lit to its ultimatum of exertion, 
and every ^u&cular fibre of the frame 
called into furious action, during each 
manoeuv re of navigation or war* Thus, 
in exercising, the great guns, the hea- 
viest pieces of artillery were made to 
fly out and in, or wheel round, with 
almost the celerity of a musket in the 
hand^ of a fugleman. The. most pon- 
derous anchors were torn from their 
beds with astonishing velocity ; while 
the men were often seen lying about 
the decks breathless and exhausted 
aftei: such ultra-human exertions ! 

^^!But reefing and furling sails wert 
still worse, Here, as in all other ope- 
rations, there was a constant struggle 
against time. The instant that the 
Word / aloft* was given, the men flew 
up the shrouds with such agility, that 
by the time they were on the yards, 
the respirations were nearer fifty than 
fifteen in a minute ! In this state of 
anhelation they bent across the yards, 
and exerted every atom of muscular 
energy in dragging up the sails and 
securing the reef-lines, while the tho- 
rax was strained and compressed up> 
against the unyielding wood I What 
were the consequences ? The air-cells 
were frequently torn, blood extrava- 
sated ; and the origins of cough and 
hemoptoes (spitting of blood) con- 
tinually laid. The lungs were now in 
a proper state for receiving the im- 
pression of aerial vicissitudes ; and 
constant exposure to night air, to rain, 
and every inclemency of the season, 
soon evolved the long black catalogue of 
pulmonic and phthisical maladiee, which 
swept off our men in vaat numbers^ to , 
the no small surprise of the officers, who 
could not divine the cause of this new 
and destructive enemy. 

'< But it was not the lungs alone ; 
that suffered here. The central organ 
of circulation bore a part of the Qnu^y 
and a host of anomalous and otherwise 



.9Mf«iii(t)IIRffib Aif^df 1?^1 t>er c^nf. ; 
-4i<llM^«li^^e<^Wei«g« ti^ortality of a|l 
qli««^rti^^tkop§:iili ihb Presidency 
was 4-21 uer cenK EHj^ng the year 
criAt «ii^ j^M^nV k^6tnained at Secun- 
4i«iM)bfl'^6il7^87 its mortality was 
aisM<4B«i^ UAF'tlh^ iivertige rate at that 
^stltetm ^ Aii>" fifteen years pfevlously. 
.nod x^liliiMc&lfle Ihets are ascribed to 
tte«flMtM^ttt li«ibits of the aoldierfl, a 
fst^ *^i^p6^tim of them being tee- 
toifi^^irs-, HAti fbose who were not so 
b^g tery^ittoderkterin thMr consum|>- 
tlon'o^iitf^dholitf liqtiors.* 

HFitti fhese saccessfVil ahd cheering 
y^i^tS'^f knowledge, it wfU be instruc- 
ts^ t^ doMraSt anotiber f n^taniie of the 
Atlal^fifectdiyPlgnoHince ill a sittiatlon 
^rlrtS^-^k^dwfedge' lUight tiav4 been 
«dfeteWU'iir|^i%Se)^vfhg Hfe and sparing 
Mififering. I shall take the example fVom 
ait ^ly'lJftblicdtion of D'r Jaines John- 
edtfyt'^vv^ho^ dev^ed ivo ^mall amount 6t 
«itl«iitlt^ii t6 the siibj^ect of health and 
«lie>4jftilMBnyy wtiidh it is Effected, and 
#hM«P*WOk*k"C<nitiiini much valuable 
lAidm^ "e<inttfec**d ■with hygidne, as 
w^'^*S"vffih1;ho1ilstdry'and cure of 
dl^fibs^. ' ' fH treating of exercise, and 
€he'^^s'"bt'!tfe excess, Dr Johnson 
sAy»-^*[ frfhaH exemplify this reason- 
mg by kti ittsfti^iictlve lesson. Diirlng 
the' late ^^t, Vi wte observed, that, in 
its'ekriier' periods, fever, fluxes, and 
stftt^y, inade the greatest havoc; while 
in'ita ihiddle iand ulterior periods, 
tfi«8e diseases almost disappeared, and 
p&^tilikmia (inflammation of the lungs), 
tWfe'^tS^ tod frequent consequence, 
pflWttlslsi'became infinitely morepre- 
vdleift Mid fatal. The facts were ap- 
|^M*eiit'to all, but the causes few could 
dii^Mte. -Sbmb of our chemical wLse- 
acHBi^ at^ribhted the pneumonic dia- 
tfteSk tb the liThe-juice served out; 
btft'this hypothesis need not detain 
uiJ,^<rtr'I think a more rational expla- 
irtffiWn'catt be offered. As the period 
of 'wiWard "was lengthened out, dis- 
cT]^il^ef' gradually became more per- 

•^•'BHtitt^'-yW. Ikred.-thir. Her., Jan. 
1860, p. 92-3. 

^^^'irfcfife ipfltience of the Atmosphere on 
fh^'Hiiaith' aiitF Ftmdtidng of the )FIuman 
Frame, &c. 8vo, 2d edition, p. 13d. 
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inq^pUcable symptoms werejjroduced, 
which completely puzzled the .naval 
praqtlUofier^; wl^o rarely suspected any 
l^siqn of the heart. I'heae last affec- 
tions both aggravated, apd were in 
their turn aggravated by, the depress- 
ing passions engendered during the 
long confinement on ship-board, and 
separation from friei^ds and native 
home." 

I hardlj need to point out how much 
the fatal results above mentioned might 
have been prevented, had the officers 
possessed even a superficial acquaint- 
ance with the laws of respiration and 
of muscular action. A perusal of the 
chapters on these subjects will enable 
the reader to judge for himself, and to 
determine whether the cause of the 
destruction was really difficult to be 
divined. It is impossible indeed to 
read such details considerately, with- 
out coming to the conclusion that a 
general acquaintance with the consti- 
tution of the human body ought to be 
rendered imperative on every one w^ho 
is entrusted in any way with the direc- 
tion of, or command over, any of his 
fellow-creatures. Where so much is 
necessarily left to individual discre- 
tion, the possession of knowledge in aid 
of sound sense is the only attainable 
security against abuses. In many 
situations, some knowledge of the laws 
of the animal economy would be of the 
greatest use, not only to the instructors 
of youth and the guardians of public 
institutions, but also to the officers of 
the army and navy. Independently of 
all other considerations, it would open 
to them a field of interesting study 
and observation in every country and 
under every climate, wliich could not 
fail to procure for them a large amount 
of pleasure and instruction. Dr John- 
son, it should be mentioned, had the 
Channel and North Sea fleets chiefly 
in view in his remarks. 

It was at one time very common to 
eulogize the simple food and hardy 
habits of the poor and labouring classes 
aflfsmincntly conducive to health, when 
contrasted with the debilitating efi'ects 
of the cares and luxuries of the rich ; 
and to a certain extent the fiEishion had 



some foundation in tf c^^)}^ . ^^ffA if W^ 
institute a cpmpi^rison .betvfte^ rthe 
ages at death of the su|>er^9f j)q^^oi)s 
of the working-classes '(«uch,, fojc^ in- 
stance, as are membecfl of benefit- 
societies), and those of the arlBtQQratCj^ 
the result appears to be in &frvour of 
the former. Mr NeUgn's ^bles^which 
are constructed from the ezperienoe 
of benefit-societies, «hew, for example, 
that an agricultural labourer j^t the 
age of thirty, has an expectation of 
life greater by nine and a half years, 
than a peer of the same age.^ Here 
" simple food and hardy habits" give 
a decided advantage over " cares and 
luxuries;" but the oase.becomeS'Widely 
diflTerent when the comp&i^ison ie ex- 
teudjed to the rich and ipoor as great 
classes of thecommunity. The average 
p^od of life among the poor is, in 
the first j)lace, greatly reduoed by the 
.frightful mortality among theohildren, 
who, in consequenoe of their more deli- 
cate constitution, suffer more readily 
than adults from injnvious influences, 
and who may, on this account, be re- 
•garded as a sort of aanitazry barometer. 
In the second plaoOj the adults, al- 
though less susceptible than children, 
are unable to resist without injury 4he 
debilitating effects of over-crowding 
and defective ventilation, and of ex- 
cessive labour in conjunction with defi- 
cient or innutritious food. Accord- 
ingly it may be shewn by arithmetical 
arguments, that the excess of work 
and the privations to which the poor 
are habitually exposed, produce a much 
higher rate of mortality among ,them, 
especially in seasons of scarcity or com- 
mercial depression, tban . among the 
richer classes of society. In evidence 
of this fact, I may refer to a table 
published by Dr Casper of Berlin, 
shewing the influence of wealth and 
poverty upon the duration of liumun 
life. He takes from the register of 
deaths in the Almanack ^f Gotha a 
thousand names belonging to the fami- 
lies of princes and duk(>p, and from 



• Brit, and Pe». Mea^-XOlft'.Jt&^i Jhiiun^f 
184S, p. 19. See also CarpeAtnrts BsMO^nb 
Alcebolic JLifuon* p. dO^ leov tl)».n»pfrUlitj 
of the m«mberi| , vf .^ricnd^y ^ «n^ , ^^^q|^* 
ance Societies^ 



'»!' fl 



COlfn^AKATiVE MOUTALITT OP RICU AND POOR. d31 



tbe'b^clal r^ur&s of the population 
of Berlin a thousand names' of persons 
who hud lived upon charity, and whose 
deaths ,hl^d been carefully registered. 
Of a thousand rich and poor there were 
ex&ting, says he — 





1 Rich. 


. Poor. 1 


At the ttge of 5 yeais. 


948 


1 

1 655 


10 ... 


933 


1 598 


15 .. 




911 


1 584 


30 .. 




886 


666 


25 .. 




852 


, 558 


SO ,, 
35 ,\ 




796 


527 


, 


753 


486 


40 .. 




693 


446 


... 45 .. 




624 


896 


50 ... 




557 


88S 


55 ... 




464 


383 


60 .. 


. 1 


898 


336 


• .*. 65 ... 




818 


172 


70 ... 




235 


117 


75 ... 




139 


65 


80 ... 




67 


21 


85 ... 




29 


9 


W ... 




25 


4 


95 ... 




1 


2 


... 100' ... 











In strict accordance with these facts, 
it appears, from the returns, that the 
mortality among the children of the 
poorer classes in Paris is nearl;^ douhle 
that occurring among those in more 
affluent circumstances ; while, in the 
wealthier departments of France, the 
average of life is twelve years greater 
than in those which are poor. Similar 
results are observed in London, where, 
according to Dr Granville's tables, 
only 542 infants out of every 1000 
births among the poor survive their 
second year ; and both in Paris and in 
Xiondon, the mortality in the quarters 
Inhabited by the working-classes, is 
proved to be nearly double that which 
occurs in those inhabited by the more 
wealthy. The influence of impover- 
ished diet, defective clothing, and un- 
favourable moral position, is further 
slvftkiagty exhibited 'among the chil- 
droitof -cofaliarB, of wh<wi, according 
tO'Msmhall', ©oly a very mail pvopov- 
ttdti t4elk<A'the age df manhood ; most 
of them being stunted in their growth, 



scrofulous in constitution, and bad In 
morals.* 

If such, then, be the disproportion 
which occurs between the rat^ of 
mortality in the different classes of 
society in Great Britain, it suggests 
some most Important considerations, 
the ilrst of which is the simple ques- 
tion. Whether that condition of the 
lower orders can be regarded as emi- 
nently prosperous Or natural, which 
subjects them to be cut off by death so 
many years before the ter;n allotted 
to those by whom they are employed ? 
It also illustrates, strikingly, what I 
have said about bad health being more 
frequently the result of gradual cautts 
long in unpercewed operation^ than of 
any sudden or accidental exposure ; 
and proves that a mode of life or de- 
gree of labour is not to be rashly pro- 
nounced harmless, merely because its 
injurious effects are not immediately 
seen, and because years may elapse 
before it breaks down the constitution. 
It is blindness to the existence of this 
principle which still misleads man- 
kind, and renders them insensible to 
the agency of numerous hurtful influ- 
ences, from which, by a little exertion, 
they might easily be relieved. 

Still it is cheering to observe that, 
on the whole, the condition of society 
is steadily improving. We have al- 
ready mentioned the general decrease 
of the mortality of London, and may 
here shortly notice the result of the 
late researches of M. Ch. Dupin on 
the longevity of the inhabitaints of 
France. From these it appears that 
the present average duration of life 
among all the classes of the French 
population, is higher than it was in 
the first half of last century among 
picked lives taken from the ranks of 
individuals of independent means.f 
In these simple facts is chronicled a 
vast advance in social progress ; but 
still it cannot be denied, that in indi- 
vidual cities and individual districts 
of cities, the public health has of late 
years rather deteriorated than im^ 
proved. Thus we have seen that the 

* Marshall on Enlisting, &c., p. 16. 
t Annales d^Hjgidae Publique, ApHl 
1849, p. 451. 
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kite /dwlefafoi ■ )epid«ml» > camcd': eff ■ ft 
larger pit>pO]!tioii of rietime ih I^dndwi 
thfiii<ikhB(b of <i83&^'a*dih0 <oeH8u0 of 
^8fil vfaas* jatt she«rn that ' duriog^tiift 
lastteWiyearat Roitexc^lsive- morOatity^ 
•has ipfl^evailed in Olasgow, T«4uGfhi^, 
along.. with>etlier caustes^ th^ pDpiila- 
ttOR many! tiwiuadds' 'beitfvf tke^<iMiM^ 
iber which biwl been daleolatsiL ■ ^> ' 
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Modi aatgry^ diicussioni has' taken 
plaoa .ab dUfe^ivt times: lOi tb tile ' rear 
llty of the misohief dnflicfted by: tbe 
protiracted ■ and aanniittingr «xef tlon 
reqiiyrcd in- our factorioB atid^piftniD^ 
iniiis, where an nneri'ing test t might 
easily be found. If thosd Yrho contrnd 
that the hoim of bbouv nrei not too 
long for either the children^! eir the 
adulite, 'OOttld produce evidenieeto nhew 
that, among opei^ative-ciDltton aInd'flaK- 
spinners, foir edeample, tfafriaTeragO'Of 
life is equally high as among the 'ap>- 
parently more faToured ' clsK^seb^ there 
would be at once .and 'for ' ever an >enid 
of the ai^ument; while,' should the 
result prove different^ the system of 
labour- may justly be deemed oppres- 
sive, in the precise ratio in whici^ the 
mortality among the operatives ex- 
ceeds that 'among thteir wealthier 
countrymen. No criterioa can be so 
infaliible as the one here proposed; 
and as the Government = now possesses 
the means of obtainmg accurate re- 
turns, it is very desirable that the fact 
should be tested. In the -first two re- 
ports of the Registrar-General, a com- 
parison ifl made between the mortality 
of town and country districts, which 
shews tlm superiority to be greatly 
in favour of the country, iiut as 
no attempt is made to separate the 
mortality among tlie manufacturing 
population from that of the poor gene- 
rally, data are still wanting to decide 
the question conclusively. The French 
returns, however, are more specific, 
and they afford direct evidence of both 
diminished stature and an. increased 
mortality as results of the intvoduc- 
toon and spread of manufactures ; and 
I wish much it were in my power to 
lay soma of them befbre the reader. 
As it id, Iicaa only refer to the excel- 
lent work of Villerm^ on the physical 



lind nfOMI e^aitifiMit <6ffAe1lMn%fMkAtt^ 
In^ populMloii' <eff <IPMMite^,'iy r§l«l^ 
housei of i^muabk lirfbriiill«RM'IM«Hil^ 
airo<3«ly u]»Ovr «te t^fiwstfidtt'M'ft^. '^' > 

£verythf«i|« whlebiMn]l0^ii>iigI^l6 
call attention tto; the e(todicit)iie"#hi>!h 
iniliienoe publio'^hd iudiVidataUMQl, 
is oaloulated to do great gOod' ttf Hi^ 
ootnmuftity. In t!iifrp<dht'oi?Wi«W;i 
am disiiosed t6 bdnsld^r th«'Visittifll<m6 
of efaoiera ib th« Britifib Jdl^s; rtfthet 
«9ataong' those rematlkablfe lnMllndes 
in whith a beneficent 'l^otldeiMb 
brings' good oht 6/* evil, and ^nf^srts 
an apparent' cMamity ^into sl'MMUt^ 
■blessing, thhn as thfe '{yublStt 5s^fge6 
wbieh they wete getlerally-p^clBtiMd 
to be: True it ife that matisfitldlld. 
dttttls pei'is&ed, a^d that ot&«iid sttfttn^a 
by it in their «ifi*<tetl6nB «tt<d lii'>th^ir 
worldly cireumstancefr; ttut t qUMtSon 
if any thihg ' shon of' the' dread' Whitsh 
cholera produced, ytioiuld httte c^bin^d 
all classes so effloiehtly Atad^'ttrdfititly 
iti their efforts to dimjoveii AM reUove 
every thing in" the uondltidti' bf the 
podr and labouring '^ortfbris' ^'«be 
community, 'Which CWfldl p^oVtt'^elH- 
toental to health. ' In the season Yif a|i^ 
parent dangeir,- not dnlydixi'th^l im- 
portance of deahlittess, •re^tilhfidii, 
warmth, clothing, atid' notti^slbtiMt, 
as preservatives of health; b«(k)ibe 
manifest to YnlndA on wtijch' noffain^ 
else could have madiar an- imjfre^iOB ; 
but their experienced «t!Maoy' giitb an 
impetus to the exertions of the^lowtr 
orders in their own b«half,'whi<iSli/!t 
is hoped, will continue to 'btf pMd%ii- 
tive of good long after the ttb&si^ftbta 
which it sprung shall btf IfbrgOMem'^As 
yet, however, itmusfbecdnfMelil/tlih 
hope has received but littk tod6Mi|^ 
ment from any actual deelclsj ' But^ jae 
lower orders themselvMs tfttri MflMltjj^ 
expected to continue' exertibns^'irhtdi 
areqoickly relaxed by«heilfcilA6irl«lMto 
whose care the' public w^fai^lrf ^tf- 
mitted. *' It has alr^d^ %een' titaibed/" 
says Mr Grainge^ '<"that ifl'%ei«#il 
parishes, in omiBequenM- of tliat^)lbiHd 
either of ifhe inspe«ei^0ra< 6f hMsAhtiifts 
or .of itha' vis>tars^ dqipftiflraManli and 
cleahsing oj^ertftions' welre t^fiRMstsA^ 
the local anthoritiat; biitxtia.pvqMr 
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in f>y|i1n.in, if. i« thft ronftiirrfttit npinion 

of i^^ff>jnRefi^»m^^.tii^arfiQ^filvi»ojk^ I 
may state that, in most of t^e parishes 
,^^9vj^t4mPgr<^Q epl^M*?; inspectors 
fifum»U(fmc^9r i iw^rei I appointed, by itbe 
ji^fflj^iijB&i.itbwei iQflftqwfl.bave unee 
l^ftBi^j 4lAm|8st9^, Dfnles&s, , theefforei, 
Bowi9i9tl|eri meaaunQs liie adoptedv it ie 
qe^l^vtM iat^^'iinoat populous and 
p9pi; fiistr^fts<a mtarq^.tothe lOld.Staibe 
of.i^liigp wpillp(pe9dl]iy, if isdeed it Ms 
iif^,fi^jififkdiy t^MA place.!'* W»/haye 
B^e^Mabqye^. fp* 3i9) ^v. fully Mr 
(f rfffio^ij's ,fear% |)avei .t>eeq. rea^s^d, At 
3ri,^Joli «^. t^er^.ift too Wttch lieason 
tp.4'«w»r,<t^i^t,^W»^p*thy will, oootlaw) 
tittinsV.viiiiiouLiin the laws.pf heiUth, 
a^4 i^fjuhiflgito.tbQ hi^^tiM obseryftwie 
pC,th^», ftWli<WOf».* iwrtiofi th«ie^o«»- 
tWMi of tjie; fieopliB, twjtip wu» o^^y ; thufl 
b0 ,^aA|jlQ4; . tp. : fippreheikd t^^ cowieo- 
tlofk !^i|r^ii< {t^e. ^ukuses, (of. dif ease; and 
^t^rpfttft^liflfipei^ranoe^, • 

. .!J?)ift (awpavftUve .exemption of the 

^rea^t^iAS .fifties fiH)pi.qh«l,era is.itself 

so^fji^i^t.t^Q.filiewihpw.much It is in 

.t^,|^(^ejq{jOl^ fliai, by the prop^ ex- 

epc^ gf^jie^BQ^it^md. the applicatioa of 

Jhis \^^\r}j^g/B^, tp ohviate the daogers 

^lY^lii^jl^.his'hef^Ab is exposed; ho^r 

«;iQ^y^is liodUy welf^e is dependent 

Qf^ J^ o\v;n .<Ki^uet and exteinaL situ^ 

fttifl* i^ a»4 ^w yery little, ooB|pai»- 

tix^> Atiii^ ^ sesiult of oircmnstaaces 

.whioh^he .eaamat cootnoi opi modijTy. 

^j»yfr.;wA9 thif trnth move strikijOigly 

^^x^it^ Mf^n, during the frightful 

-Wfif^yA^^^^ ^ cboleria at Kurrachee in 

^Ul^a J!l$46,.w Within the jSu'st three 

dayfi^cQPie regiment lost X84 men, while 

,9if 18,^ ;the ofiicejfa 8tal4oiied thare, only 

.th^4i^d dupDg,tli& wholes epidemus. 

,7f]^^„T?|ery,if^ thftt the offic^irs thus 

<.fi|B9ikp^ whw th^ mQO suffered so se- 

imn^j:f,fihp!<m that th^ <?au6€!s of this 

.y93;^ffPJ<v#.jpQpfeaJity were removable, 

.ftp4 ^bajt,.,tb^.,meq.. might have been 

']^i^§^^^,^lio^^em mueh more tb?kn 

!Jl^yr*J'^ftT®<« (lAccordijBg t0< the news- 

-P^PpPP«W^ii^w4.®xp08nre to intense 

;,h^ji>4j^4 a,mfrisli*tnM?fipbflire, sheltered 

hiiit afcppcBdbc) <(3)i ito^ Aoflurd/ of Health's 
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only by tents instead -of- b a pp a oh o t a nd 
thcf i wabft lof iwhoXAsclM^'f ood^* i wfarestiU 
pvinai|lai seutnes of the inov^ii^y } ^^md 
thisiiia Defliderfeili:the -lAoito pvbbabl^ 
bitci^itt^ubotfai lOf itlMBert arsi oonditiiMife 
a^iAs6 iwhieb: the* offiocrai woulidj jf feci 
theAc peivate <resduroes, be I miiok pncnr^ 
abLQ"t9 protect !*them94lveri I than tba 
privates.! 'In- dtriobJiDOoanlance. wvih 
this, also^' ill will' be ifeadilyadbntteA 
by every one who has investigated the 
BubJAct .wfith Attefition^ tbut, .bni'^or 
tha esiltablishmeiit of souprkifcchensy the 
««ppliea>oif Ivarm-.dolhing, and the 
whitevirasbiiig,' cl«fiAsngy and venitilath 
ifkg of . the .houfl^ of the poor, befeore 
and doiijig. the epidemies, a .much 
.greatev nambep would have fallen vi^ 
■timstto its ravagesL And; it is tonsol- 
lAg toikno^; that even those who'veb* 
gai<d (Auefai vIsItatioiM -as direct iiiflic^ 
-ttohai of An offended Providence, and he 
aM>wiee connected , with mere neglect 
e|C the daws of healthy wecre.nevert^Uu 
leeii not'^the > Itaob. aetcve in: enforcifig 
and' I superintending the rentoval -of 
evtei^y.-edcternal' cause of disease^ and 
proBiotiog the oomforis and supplying 
the wants -of. the. needy and destitute'; 
so that whatever diffei^nces in mere 
belief there might be, all parties were 
content to ma as if the Creator had 
intended the health of the race to de- 
pend,, in a very high degree) on the 
care whldi was taken to fhlfil the btm^ 
ditions which He- hae decreed to be 
essential to the. due action and preser- 
vation of ifche varibus bodily organs^ 

Many individuals existy who, from 
hereditary deficienoies, can scarcely 
attain tolerable healthy even with the 
best; care ; and many more «re< to be 
met with who are exposed to bad 
health fVom the hurtful nature of the 
professions in which they are engaged. 
Many suffer, also, from vicissitudes of 
the weather, from the nature of the 
country they are called on to inhoK 
bit,' and from other causes which it 
may never be possible entirely to 
guard against. But all such suff^exs 
united are few, when ocnnpared to thfe 
number of those whose health is <miaed 
by causes, capable .ofi removal or^.^of 
modification,! and to whiohi the^ aite 
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novr exposed from Ignorance of tb^ir 
natare^ from apathy, or from the want 
of the comforts and necessaries of Ufe. 
If I have succeeded in caUifig ttttea* 
tlon to this important trath, one great 
ohject of- these pages will be aceom- 
plished; and here I cannot help re- 
peating the remark already made more 
than oncO; that Iiealtkis mofe freq^ntly 
undermined by the gradual operation 
of constant though disregarded cau8e8\ 
than hy any great or marked €xpo9Ure8 
of an accidental kindy. and is conse- 
quently more effectually preserved by 
a judicious and steady observance of 
the organic laws in daily life, than by 
exclusive attention to any particular 
function, with neglect of all the rest. 
It may be said that I allow nothing 
'for the influence of habit in rendering 
situations and causes comparatively 
innocuous, which were dangerous* at 
first. It is quite true that the human 
constitution possesses a power of adapt- 
ing itself within certain limits to a 
change of circumstances ; but it is not 
less ti'ue that the constant action of an 
apparently slight injurious in:fluence 
is sufficient in the end to sap the 
strength of the healthiest constitution. 
The experience of the French army in 
Algeria, and of our own in the East 
and West Indies, shews that during 
the first years the hetUth of the soldiers 
is better than it subsequently becomes. 
The mortality increases as the stay is 
prolonged, and clearly proves that any 
advantage that may be derived from 
acclimatisation is more than neutra- 
lised by the habits of the soldiery not 
being in accordance with their altered 
external circumstances. In the pre- 
sent state of our knowledge it is im- 
possible to say whether, by drainage 
and other sanitary measures, intertro- 
pical countries may be' rendered in- 
nocuous to the European constitution ; 
but it is a curious fact, and one which 
existing science is incapable of explain- 
ing, that the negro can withstand, 
comparatively without injury, the 
noxious action of a climate which 
proves most fatal to Europeans. This' 
was exem])lified during the Niger ex- 
pedition in 1841 and 1.842. The three 
steamers which were employed, were 



fiiAed 1^ wUh^m pveqviilqipkf^maaiiA 
to- ensure the hesUt^ of. their/ }«r^w^; 
Mrhich contistedof 145 w|iiitfHi:aiid!]i9i8> 
blacke. Of the Utter,. 133* w^rienepr 
tered on the coast of A,fri<» ; the?9e« 
maining 25 were entered iA BvglfMi^ 
and were natives of the W<96t' In^fs, 
the United States, &c., aoA'Aiaiisri.ofi 
them had been absent iis«m rl^pc^oalt 
climates for maoy yeans.. > Ol! the 
whites, 13(^ were attacked wit^ fever 
on the Nig^, and 40 died : of the na- 
tive blaeks, not one was attacked ; but 
of the 25 otfaerS} II contracted, fiver, 
though none died. The power' of a^ 
cllmatisation is here apparent in the 
protection which* . the nativel^laf^s cbq- 
joyed over the others ; and thn pfotecr 
tive power of race, againvappeavs in 
the comparative protectioa ej^goyed by 
the fbreign blacks oyer the; whites. 
How far the different habita^pf tbsse 
three classes may have led %o these re- 
sults we cannot say, bat it ha» been 
seen above that Dr Daaiell . sscsrilMs 
the great mortality of Smropeaiis- on 
the coast of Gfuinea to their not c^il- 
forming to the habits of the natives. 

While, therefore, it cimn^t be de- 
nied that sudden and extreme changes 
often destroy life befom thO' system 
can adapt itself to the. exigency} it 
seems evident that the protective 
power ascribed to acclimatisation must 
be sought chiefly in • the adoption of 
the habits which experiencehas pointed 
out as affording the best pvoteotion 
against the influence of tiie active 
causes of disease. 

Where the change is etiddexri as in 
passing fVom a temperate toa trqiioal 
climate, or even from vecy fine .to very 
inconstant weather, it is weU known 
to be extremely trying to the health. 
But where it' is gradual and not ex* 
treme in degree, as inf passing from 
winter to summer, health is not much 
endangered, because the system hBa 
time to accommodate itself to Its .new 
circumstances. Different organs pre- 
dominate in activity in different cli- 
mates and' seasons, and time is thus 
required to admit of the tMeafsary 
changes taking placje without disturb- 
ing the general. balance 0^4M«iieaia- 
tion. In hot countries, fbr esanpls. 
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tWs»sHiri'attdliirei» predominate greatly 
in' activity in cdtnparisott with the 
kMbeys^ati* Itmgs ; whei^ds, in a cold 
cdtoitt*y,' thie ' case " is completely re- 
veiteed! If, thferefort, a sudden tran- 
sition bcf hiadie ftom the one to the 
other wiHwjtttdixe preparation and at- 
tentidil t6 Ae'requisite change of dl'ess, 
the rapid change in the distributibn 
of the blood' from the surftice to the 
intemid organs, or from these to the 
surface, ct)ns6qnent*on sucH change, is 
UKely to be attended with danger; 
although th« same changie gradually 
eflPtected' wottld be unattended with any 
injiirious' nesalts., 

Tf,«gctln, the change be ftrora a 
heaKhy situation to one only a littib 
lesB ftivoiir»ble, the consequences to 
the syirteAi Will be also gradual' and 
progressiva*. No immediate injury to 
health may'be apparent, and the body 
may be said to adapt itself to the cir- 
cttittstances ; but, in realltjr, health 
will Be- lowered and lift shortened, in 
e30icfr*propo*tion to the amount of the 
injarious e*pdsure and the state of the 
system at the time. Indlvidhals of 
a pectdiar constitutiow may live long, 
but the average of health and lifb will 
bo pbsitively diminished — a fkct which 
shews thht the apparent exception is 
imnr^« fhllacy than a reality, and that, 
c<gt^ti9 paribus^ the highest health and 
greatest vigour will always he on the side 
ofthos9 ivho make the nearest approach 
to the fa^Pnent of the organic laws. 

It is therefore a glaring perversion 
of logic and reason t6' infer that we 
may safely rest satisfied with a limited 
portion of evil, on the plea that the 
constitution will adapt itself to the 
injurious agents around us. The argu- 
ment ought to be turned in exactly 
the opposite direction. If the consti- 
tution possesses this power of adapta- 
tion to external circumstances, we are 
dottbly bound to have it always sur- 
rounded with beneficial influences ; see- 
ing tliat, w^en the laws of health shall 
be fhlfilled, the same tendency to adap- 
tation t*^ill operate with equal force in 
permanently ameliorating the constitu- 
tioh. ■ ih every point of view, there- 
fopdj It is'-an object' of much conse- 
quence' to us to become acquainted 



with and adkpt our conduct ti> all i^e 
laws of the animal economy. 

It would be easy, were it consistent' 
with the limits and purpose of the pre- 
sent volume, to shew, that although 
great advances have been made of late 
years both ih physiological knowledge 
and in its applications to the promo- 
tion of human happiness, many of the 
usages current in society, and many of 
tlie practices resorted to in education, 
are still' far from being in harmony 
with the laNrVs of the human constitu- 
tion ; and that much good may be 
done by diffusing among the reflect- 
ing portion of mankind, and especially 
among tTie young, more accurate no- 
tions of the structure and uses of the 
various bodily organs, and of the con- 
ditions required for their healthy ac- 
tion. Illustrations in proof of thiis 
position, drawn from individual cases, 
may be cavilled at as incomplete, or 
regarded as accidental coincidences ; 
but when the principle is exhibited in 
active operation on a large scale^ minor 
qualifications fall into the shade, and 
leave the evidence absolutely unassail- 
able. Many cases where the lesson 
cannot possioly be misunderstood, have 
already been adduced in the preceding 
pages ; and I shall add here an ex- 
ample from the records of the army, 
both as being striking in its features, 
i^d as being one in which the public 
interest is deeply involved. 

A few years ago, young growing 
lads were uniformly selected for the 
army, in preference to men of a ma- 
ture age, on the supposition that, be- 
cause their habits were not formed, 
they could more easily be converted 
into good soldiers than if taken a few 
years later. Many oflicers still enter- 
tain and act upon this opinion ; and 
the period at which, by law, liability 
to military service commences in this 
country, remains fixed at eighteen 
years of age, although it has been 
raised to twenty by most of the Con- 
tinental governments. 

Examined physiologically, the prac- 
tice of enlisting juvenile recruits seems 
peculiarly irrational. During growth, 
the conditions required for the healthy 
development of the body are* mode- 
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rate aod healthy exercise, plenty of 
nourishing food, abondance of sleep, 
and a cheerful state of mind. In 
making the transition from boyhood 
to matority, the eqailibriam of action 
between the different parts of the sys- 
tem is so much disturbed, that even un- 
der the most favourable circumstances 
an unusual susceptibility of disease 
prevails, which renders that period of 
life particularly dangerous. By con- 
sulting the statistical tables prepared 
by Mr Finlaison, and those of the po- 
pulation of Paris, already referred to 
(p. 218), it will be seen that, in all 
classes of society, the rate of mortality 
suddenly increases from the age of 
fourteen, when rapid growth may be 
said to commence, to that of twenty- 
three, when it is nearly completed. 
This truth will be made still more 
evident by the following extract from 
the Mortality Table of Berlin, con- 
structed, on an average of 12 years, 
by Professor Casper.* 



Ag«s. 


Annual VnmlMr of 
Deaths. 


or all the 

Persons Living 

at these Ages, one 

Dies in 


Male. 


Female. 


Male. 


Female. 


15 
16 
17 
18 
19 
20 
21 
22 


70 
102 
109 
146 
188 
277 
873 
428 
864 


73 
86 
118 
122 
189 
184 
153 
169 
188 


276 

189 

176 

,181 

103 

68 

49 

42 

49 


230 

195 

141 

186 

118 

88 

105 

94 

84 
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Hero also, the rate of mortality 
begins to fall at twenty-three, and 
does not regain the same height till 
towards the fortieth year. 

Viewing these results in connection 
with the laws of the animal economy, 
and bearingin mind that, even in peace, 
military service implies broken sleep, 
separation from friends, and occasional 
exposure to fatigue and privation, we 
must consider it almost self-evident, 
that an army composed of young lads 
at this hazardous period of lifp must be 

* Die Wahrsclieinliche I^bensdauer des 
Menschen. Berlin, 1836. 



sickly and incffficient, and that a large 
portion of the expense and trouble 
bestowed in enlisting and training 
them most be entirely thrown away. 
That such is actually the fact, has un- 
fortunately been too often proved by 
fatal experience. Dr Marshall, in the 
valuable work already quoted, adduces 
an irresistible mass of evidence to shew 
that, till growth u completed, it is im- 
possible to form any correct estimate 
of the probable efficieney of a recruit ; 
as numbers of apparently promising 
young men are cut off by affections cf 
the chest, and other acute diseases, 
before attaining maturity, and before 
being exposed to any unusual priva- 
tions or fatigue. So literally accurate 
is this statement, that Coche, a high 
French authority referred to by Dr 
Marshall, mentions distinctly, that 
even in time of peace, when no great 
hardships aFe to be encountered, vo- 
lunteers, received into the army at the 
age of eighteen or twentyj pass two, 
three, or four years c^ their period of 
service in hospital, solely from ina- 
bility to bear up against difficuUiea 
which scarcely affect those who are a. 
few years older. 

The French soldier joins the army 
at 20, and remains in service for seven 
years. The mortality in diff^irent 
years during this period is shewn by 
the official returns to be :-— 





Peroent 


During 


the first year at the rate of 7| 




second ... 6^ 




third ... 6\ 




fourth ... 4| 




fifth ... 3 




sixth ... 2 




seventh ... 2* 



These figures are remarkably corrobo- 
rative of our doctrine ; and if such be 
the results during ptaee, the practice 
in time of war, of enlisting very 
young men, cannot fail to be highly 
prGJudicial to the recruits, and costly 
to the country. Dr Rush mentions 
among th^ facts observed by him dur- 
ing the American War of Independ- • 
ence, that *' young men under twenty 

• Annales d'Hygidne PnbUque, April i[ 
1849, p. 242. I 



raOH MORTALITT OF YOUNG SOLDIERS. 



«f •«• 



to the 






while ** aflA abeve tlurty, and flvc^ead- 
tbir^ ycate af age, were tiie fafrdicst 



aol d t ew ui the enny."* it appears, 
also, tlMt» ia the Britieh amy in 
l^ai% wMkmmu aad iu B ttU eacy pre- 
vailed alBMwt in pveportion to the 
yettlh mmd tiie teeent aitiTal of the mA' 
dien. Sir JaMC* JlaeGrigor cites the 
7th K^WKwt as an iUnsteaftion, and 
adda» tha4 between 9lih Angost 1811 
and aOtk May 1812 it lost 245 aMU ; 
ofwiMaal68weve raernits landed in 
the .preceding Jane, while only 77 
were old aoldieta. Tlae <wiginal nam> 
ber pf this detschment of reemits was 
353, so that wurt Aan •m^-kaif died 
takkm tfcs /rfC rfssw wMHUhs, The 
total noinher of old aoldien, on the 
other band, was 1143, and of them 
I only 77 perished in the same time ! 
So eonvineed, indeed, was Sir James 
of growing " lads being naeqnal to the 
harassing duties of the eerriee,'' that 
in ™^^«ng csleaiations for maasores in 
the field, he eaiM to the e^clnsion 
that 300 SMtt, who had served five 
years, would be more effective than 
1000 newly arrived — not simfdy from 
tiieir greater cxperieaee, bat chiefly 
fnNn the additiowd stamina proceed- 
ing from BMterity.t 

In a note sabjoined to the preceding 
opinion o€ Sir James llaeGrigor, Dr 
Mamhall says : " Nomeroos examples 
mi^t be quoted to Aitw thai, yoang 
lads are much less able to endure the 
fa^gna of mirrihing thaa men a little 
mora advaaeed in lile. l>aring the 
winter of 180$, a Frsodiarmy, which 
was stationed on the eoast in the 
neighboariiood of Boologne, marched 
about 400 leagues to join the Grami 
Anny bafora tht battle of Austerliti, 
which it e fi e cted meftAota le<tvi»^ <ui- 
flMMt mm9 met i» <&e k»$piuai$ oa t4r 
rotrte. Hie nMO of this army had 
served two yoaca, and wert mit aiMfer 
twemif m»i ptmn itf «^«. The reeidt 
of the nmich «f thk 9rmef may be 
compavsd willi that of another under 
diffjarsat cii i ■mslis bbph In the 



I 



t 



aii4 Obsct^vtttios, 



paign of the summer of 1809, tin 
troops stationed in the north of Ger* 
omny marched to Vienna, but, by the 
time they arrived at the place of their 
destination, oU the k09pitala on the 
road were JUled witA tic.k^ More than 
one half of the men oompoidng this 
army were under twenty fears </a^, 
the usual levy of conscripts having 
been anticipated. After the battle of 
Leipsic, Napoleon made great exer- 
tions to recruit his army, aud called 
ttpcm the legislative senate to give him 
their assistence^.to which they shewed 
some reluctance. ' Shame on you !' 
cried the emperor : . . . ' I de* 
mand a levy of 300,000 men, but / 
mact henfe grown men j BOY.s ONLY 

9BRTB TO ENCUMBCB THE BOSPITAIiS 
Ain> BOAD91DE8.' '' 

In similar defiance of the laws of 
physiology, half-grown lads were at 
onetime preferred for the East India ser- 
vice, on the false sup]jOfiition that their 
unconsolidated con«^itotionB would 
more easily adapt themselves to the 
climate than those of men already ar- 
rived at maturity — a proposition very 
nearly equivalent to saying, t}»t be- 
cause a person is dready mfeebled, 
exposure to the causes of disease will 
tkerefore have less ^ect on him tban 
if his strength were restored ! Sir 
George R*lii«g«3l is ^otitled to the 
cz«dit €€ having early and earnestly 
raised his voiee against this doctrine, 
in his work on Fgv^t and Dj'bcd- 
tery, puWitbed on his retnin from In- 
dia in 1819. Hie evidence is ver}' 
striking ; but so slow is tiM march of 
reason, that it was only ia lieeember 
1829 tfaait an order was issned from 
1l>e Horse <jrnar<te that no recraile un- 
der fwentv should bereceived for regl' 
ments ser«'ing in tropical cIlmateF ; 
aj}d 60 lately as the year 18126^ nearly 
121 per oeoit. of the king's tro&yh in 
Bengal were amder l^t age. 

iJr Marshall alaa, in touching upon 
tbi« question, supports faiiR poeittons by 
reference to facts of a verr coDrluffive 
kind, ajid to authors 'whose opinions 
•ought to have great weigiit. Among 
■other evidenoe, he quotes the register 
of a regiment employed in the l>nr- 
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mese territory in 1824-25 ; from which 
it appears that, in 1824, the ratio of 
mortality among the young men who 
Iwent out with the corps was 88 per 
cent., or 1 in every 2^ ; while among 
the volunteers, who were considerably 
older, the mprtaljlty was 17 per cent., 
or oniy l'i«^- In 1825 it was 30-6, 
or 1 in 3^, among the youngs class, 
and only 6 per ,iient.f or lin 16, among 
the elder.* 

.'^nif^'dtJier instances might be ad- 
daoed'in proof of the greatest morta- 
lity bfeing alvrays among the youngest 
men ; and I might quote the case of 
a regiment mentidntid by Dr Davies, 
in which, when it was sent out to 
Bofflbtty in 1808, there was not a sin- 
gle private above 22 years of age, and 
p which, out- of 550 men, nearly 300 
re^uii'6d niedfdal assistance within six 
weeks after, he joined it : but it is un- 
necessary, 68, although individual offi- 
cers still prefer young men, theGrovern- 
meat is at last awakened to their un- 
6tness. A vague notion that grow- 
ing, lads do not bear fatigue, is indeed 
t)r€;Yalent,en9^gh; but I venture to 
say, that if those by whom the age 
of enlistment was first determined had 
been well acquainted with the laws 
bf'libyBiology, and had possessed a 
clear perception of the conditions of 
healthy growth, the practice of receiv- 
ing recruits tft 17 or 18 years of ag6 
w.QttId never have been sanctioned, and 

^.Op; cit. p. 14. — In arailing myself of Dr 
M^rsh'&tl^S labours, I fliay be allowed to ex- 
pr^^^.^jll^gh ppiniou of the benefit he has 
cQnfsrioed by his statistical researches, not 
only on the servfce with which be was so long 
and honourably connected', bat also dn the 
; public at large. There are many practical 
'questions deeply i concerning public health, 
. {which can be* fuUy elucidated only by such 
masses of Yacis beiog grouped tog;ether as 
shall destroy all minor inequalities, and 
place the operation of principles promi- 
nently in view. But to eifeet this object 
y'ltk duft regard to ac(^ura6y,'re(|uifes an ac' 
qu^<^.qc;wit}ii ^et^ils, an a<:utencss of ob- 
', servation, and a pow^r of suooessfjul gene- 
ralization, which are rarely found in oomfai> 
nation with adequate :;ea^ aild tndiisti'y^ It 
ivould be very useful if similar resekrtih^s 
were instituted in-;rfgard,t9!the 9iW^rmfifi9< 
\artm j^Ua'hUipt&U,.' ■ '". -''l.fiw.'.i 
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the country would have been saved 
the pain and expense of sending thou- 
sands of young men to ** encumber the 
]io9f>iials and roadsides" of the Penin- 
sula, or to perish under the exhausting 
influence of a tropical climate. 

I have dwelt at some l^gth on the 
practice here e^nifm^^'r \^SSfiM 
from themajgpnitildeibf'its r«9al«s(tana^ 
the clearness with i^hibh tbf^y CAljK ', ]b^ I 
traced to the orvetfiight -of «> natoraV | 
law of the constitutioii, it MfllM'di dn i 
eminently instructive example Qif. iher I 
evils arising frdm ignoraniee, «hd'-^ ' 
the aid whioimigbtbederly^d IroQia I 
general aeqnaintanee^itfapfayiBidlogy, { 
in preserylhg health' snd proniiol^g 
the happiness of^ the racef / - ;: 

It was my intention to ^filyve, in 
the same way,- various other practices 
in which public and pri^alto henlthift 
concerned ; but I have already 90 tp-f 
exceeded the limits originally >pr»<- 
posed, that I must now condiadt^, Ib^V- 
ing the reader to deterbainehowfar 
I am right in believing tikat infb^HM^ 
tion of the kind now communleiie^ 
will be acceptable and ntieful to '^& 
P»iWic. .... '-; 

Let me however once more vepeas/ 
that I consider it «L mattqx^ -6rtM^',ite; 
vital importance - to thie .welfav* 'jfla^ 
prosperity of the nation that' a/klibw^; 
ledge of the laws which g6vea*ii/^i^ 
animal economy shduld -be 'tbagiit' 
in our schools^ To every td^)^^- fwi|l( 
is the most precious of gifta^wskiM' 
every one should iwicpi^lflfflijr'" b^ 
placed m a position to guand MiA-.p)^ 
serve thci triaaitire; ^6d hii»'hefiaW6A' 
on each of us faculties iot 'iiij!iif(,!f^- 
act for ourscilvefty'andit iff .{niMesfeilde 
that any om, Mon^nv Mmf^;;!:^)^, 
however welUinformed^ •oanv^aft riw^ 
substitute, direct onr iicet!d<^'^hi"Ciib^ 
minute details of every-^i^.x^ji^ 901 
which health has been prov^ iO'^bci^ 
so grefriily d^pendwtr, . '^.ji^^i'M'* 
deny physiological '1lti84»tidfloyB>i(t»-r1diuifi 
young, we make ouB?eIy|5fei',dlt&t^^:' 
sponsible for the coiiMiuianoer'iQfirihbMff' 
grt^ypt;^>ni«-ni^i:fbt|(- eYi^^^ySfS^tJ^' 
the pdaia ve^ults. ibf 1 igookm^ ^Qf ifSp 
constitution of man,, and its relatloli^. 

to SUrrQiim«y(9£^<«)^t8t.f .•>.. anMr.-.rf.il 
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Capillary blood-vessels, 146. 
Ckftlovflfi'acid ga8« 48, 106, ICI^ 197, M9, ITl, 

175( 1^ 19d, S03» 26k 
OarHiM, 111. 

GteraAio1iael,'IUeta*rd. on sevoftila, 97, 198. 
Carpenter, Dr, quoted, 296. 
Canllages, 180, 181, 185. 
Casp«n DVt qnoted, 380, 896. 
Catarrh, 89, 40, 64, 70, 71, 218. 
Ceetey, Mr, qttote4,47. 
Cellars, 80, 8(8. 
Celtic race, 296. 
Centres, nervous, 1120. 
Cerebellnm, 2S9 ef teq., 24S. 
Cerrelnro-spi-nal axis, TJS ; systtfni, 802. 
Corebram. See Brain. 
Channinff, Dr, qaoted, 16. 
Charcoal, deata trova. fame« of, 170. See 

Carbonic Acid Gas. 
Charity children, 97, 112, 154,178, 192, 207. 218. 
Cheerfalness condneive to health, 104, 309. 
Chemical changes in the body, 88, 86, 6A, 99, 

106, 118, 121, 140, 167, 172, 880, 806. 
Chest, 157; size of, i« relation to «tatnre, 

M8 ; diseases of, 179 et eeq. ; dij^pram of,iei ; 

distorted, 182. See Lnnzs. 
Chichester, mortality in, 810. 
Children, in fsetwries, 4; mortality of, 9,79, 

269, 817 ; sports of, 102, 194 ; their need of 

exercise, 204, 210 ; eryinc of, 212; delicate, 

216; Qonvnlsions of, 848, 8e8,preoooiou8,268; 

books for, 269. See Imfants. 
Chilian miners, 115. 
Chilliness, 208. /9e«Cold. 
Chloroform, 163, 288, 240, 804. 
Cholera, 17, 28, 41, 49, 155, 171, 178, 191, 198, 

196, 206, 809, 816, 819, 825, 889, 389. 
Cho88at*6 experiments, 69, 94, 121, 178, 198, 806. 
Christison, Dr, quoted, 84. 
Chronic diseases, 12. 
Charehes, rcntilation of, 169, 177, 166, 198,901, 

202, 203. 208, 258. 
Circulation of the blood, 144 ; increased by 

muscular exercise, 98, and by organic 

action, 268 ; cerebral, 9^. 
Ciirilizatlon, its gradual progress, and here- 
ditary character, 294. 
Clairvovance, 251. 
Clark, ^ir James, quoted, 40, 70, HI, 195, 212, 

220 22L 
Cleanline68i 65, 908, 908, 316. 
Clergymen, 214. See Speaking. 
Clerks, vacation of, 274. 
Climate, 88 ; warm. 40. 58, 68, 78, 826, 828, 834 ; 

moist, 41, 49 ; warm and moist-, 49, 820, 06 ; 

cold, 63 ; chance of, 221, 834. 
Clhnbinr,211,27/». 
Clot of the blood, 140. 
Clothing,49,55k 56 } waterproof, 47; of fcmalM, 

61, 181 ; of infants and children, 56, 57. 
Club exercise, 126. 
Coal heavers, 116, n. 
Cold, 9, 28. 32. 35, 87. 50, 52, 53, 56, 58, 174, 206 \ 

sensation of, 52 et eeq, ; diet fitted to pro- 
tect fK>m, 172 ; resistance to, 309 ; death 

from, 315. 
Cold bath, 58, 68,69,72. 
Cold feet, 55, 58, 61, 172, 174, 208. 
C^kfe, 35, 4>0, 210 ; eatshing of, 64, 70, 71. 
Collard de Marttgwy, 48. 
Colliers, 80, 195. 
Collingwood, Lord, 334. 
Colour of thoskitt/'/rt nlaB«lee,'84{ blood, 

140, 14»,170. 
Combo, A.bram, case «f, tl& 

-, Dr A., oaSb of, 10, TOi 76. 

, George qtlMedj 204, W8} 'his WOVfcOB 

the Constitution of AtonvOfK) n., 814, n, • 
Commapdor, sanitary influence o^ 8lii 804. 
" n(ltinee,da<JfearV^tfoot6f,'309J«llf8M. 



Conscientiousness, edu'^atlon of^296. 

Consciousness, 238 ; lostf^ofv 962 ; 'iratiit of, 801 

Consumption, pulmonan*, 58, 70,- lU, 192, t04> 
154, 172, m et s<}^., 192, 10&, 2U; 2IS4 fiO 
829; origin And AatQV^e x^U 183; prin«ivlM 
of cure of, 184; precautions- Against, vlfl; 
hereditary predrsporttion toi 219] . *' 

Contagion, 81, 163, 208. • ' • < . . I 

Contractility of the muscles, '84. 

Convolutions of the brain. 288, 2a0> ML' ' 'I 

Convulsions, 91, 92. 286, 248) tfr«lilld«9iv,40l 

CmJk^ vofageiB, 8S9. ' : 

Cooper, Sir A stley, 262« 268. 

Corpulence, 28. ' ■ j. ■ 

Costiveness, 101, 214, 808. 

Cotton clothing, 64. 

Cough, 85, 215, 216. 

Cowan, Dr, quoted, 245. 

Crabbe, George, 177. 

Cratinism, 24C 

Olme, hereditary tendency to, 297. 

Criminals 8on«times ifr«spoiMyH>l«» 2A7, 

Crustacea, respiration of, 10(1. 

Crying of children, 212. 

Cures promoted by confidenoe, 809. 

Cuticle or epidermis, 25. 

Cutis or true skin, 28. 

Cutlers, 195. 

Cuvier,his lungs strengthfenedbjXiepttttABg* 
126, 215. 

Damp air. See Air. Manxes. i 

Dancing, as an exercise, 124. 

Daniell, Dr, quoted, 73, 828* 

Darkness, 79. See Light. 

Darwin, Mr, quoted, 60„ jJ5, J^» 

Davies, Dr, quoted, 888. 

Davy, Professor £., quoted, 209. 

Sir H., case of, 275 ; cnriqua ohserrf- 

tion by, 809. 

Dr John, on the heat of the bodg,)lOb. 

Day-dreamin g, 245 . j 

Deafhess, 267; hereditary ineat^, 2!^; oMfe 
of a deaf and blind m«in, 223. , 

Death from cold, 89; from starvaitloiv-fipe 
Starvation. , . . 1 j 

Defeat, eft'ects of, on hcaUh, BOB. 

Deformity from early over-laboar« IW; 
spinal,»6, 109, 110, 111, 125, 135; iifc\^tA%^ 

Delicate children, treatmeot ftf, $1$. 

Delirium, 259, 260, 28^ . " 

Deodorising properties ef peat, |20ej« . . 

Dert1iis,28. | 

Diabetes, 35. 

Diaphragm, 157. 

Diarrhoea, 8ft. 68, m., 824. 

Diet, effect of scanty, 154, ^61; 825 ). ought io 
be in proportion to activity, 117; fl^s ettects 
on respiration, 167 4 in relation to iui>i)B^l 
heat, 172, and to the brain, 259 et se^AJ i° 
warm climates, 328, fieA Nutrition* v^W* 
vation, • 

Digestion, 100, 118, U7« .258^ 287, 3Q^' ^ 
N utrition. 

Dinner-hour, 221, 259. 

Disease, a departnre f^ont the normal Jrtite, 
28 ; slow and insidious origih oi; Z* 196 ; 
acute and chronie, 12 ; faevediiary.Madif- 
position to, 219, 255; oauMs of, -SfilvSIS; 
prevention of, 813 ; disease* flow ehiefly 
nrom the bad sOaM of the blaod, 18B; 
should bo studied and treated onlg by 
aiediealtn«tl, ISi^ftiSia. 

Dissipation, 218. 

Diving animals, 164. . . .-.1 • ' 

Dogs, frothy mouths of, 89. 

Dormitox*ie8.< i9M Bedrooms* > ■ 1 

Drainage, 208, 319. iS^« Filth, ^lunbte* < 

Draughts of air, 'i06, 2(V* ' ' 
I'Dveaming, M8;i ' ' .' • 
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:i)irqaken«eBv l^ 174. 175, S61, 387. 

Di0>tta»»7ta08« 

Dadley* I^rdt •»«• o^ a79.< 

Damb bells, 138. laS. 2U. 

Dappa, Mr, ^oted, 291. • 

BorarPW^n ML 

Ihttl.in the «4iv IM. 

Dwellings, wanning of, 00^ 3W< ▼•ntilvtloii 
of, 200, 306; direlUBn for the working- 
clasaes, 80, 187. 168, 817, 818; mevtaUty in 
loftj honses, 202. 

D jsentery, SOi. 

Dyapepsia. 8t€ Indigestion. 

East wind, 9, n. 

Eeeentricity, 250. 

EdinbargU, 67, 80, IM, 195, 200^ 201, 308, 307, 
270.. 

Edintmrgli Reriew qnoted, 3S4. 

Edacation, importance of physiology !n re- 
lation to, 2, 19 ; erroneons praetiees in, 
204, 281 «t aeq. ; necessity of, 318, 888; neoes- 
sity of national. 7, 288, 818 ; will diminish 
drunkenness, 262; edneation of the maseles, 
91 s of the antomatic centres, 219 ; medical, 
I4'*y iiitellfectnal, 281, 290 ; moral, 281 ; les- 
sons from objects, 290; subjeots ofatndy,S00. 

Edwards, Dr, experiments of, 46. 

F.,82. 

Egypt, plague in, 42. 

Electrioity, in relation to the neryons in- 
flaenee, 304, 

Emigrant ships, 189, 198, 208, SSL 

Endosmosis, ^ 146, 149. 

Ennui, 266. 

Eh^Koa, 1S7. 

Epidemic diseases, 13, 48, 171, 191, 199, 196, 
'81«,«19. 

Epidemoais, 25, 81, 44. 

Iipithenutt, 159: 

Eruptions on the skin, 36, 313. 

IsqdTfol, M., 74 ; quoted, 257. 

Evening employments, 298. 

/cre^ions, 143, 208; cutaneous, 29 et ttq, 
IcuTsions, pedestrian. 108, 121, 127. 
jelrcise, mnsenlar, inoroases the heat of the 
body, 38, 40, 58, 55, 61, 64 ; should be brisk, 
59 ; m relation to nutrition, 95 \ bad effects 
of waili of; 98, 9T, 101, 184; rules for. 101 ; 
varied. 98, 107, 271 ; its etfeots on circula- 
tion of blood, 98 ; necessity of, 193, 375 ; in 
youth, 204. 210. 

, mental, laws oT, 255. • 

^ of ttjjB bones, 184. 

ot the Innj^s, 210. 

ISlhalation ft'om the skin, 80; firom the 
\png9y 182. 

'Bkosmosis, 44^149, 140. 

Exp^toration, 160. , 

IxpWftsiof!!, 2<T,24a' 

Eye, over-exercise of, 363, 267. 

''Sat^ObKf^MKmn 49187, 104, 883,. 
J^iiai^, 160^907... 
Valkiand:Isl8BdB, birdt of| 28& 
. nu^e, ilrisMJBS, 26L 
' (Padatieisni, oiu«8ibyv])04. 
S4raidayi Mr, referred te, 804 ; his. ga»>]Amp, 
"i ^pii>> >' 
Fasting renders thebedj^Uable to eoatogions 

diseases. 81. See StarvatiMQ. 
Fat, 128, n. ; subcutaneom, 38i v.«f tikefoiisolofl^ 

83; fattv secretion •of •tlkeskiik4;ii 
Fatigue. 20, llSrp .flndttmnee oj; UA* 
F0iii3'«8ka57. ^ " 

Feelinff, sense of, 8Di. <*. ' . ..><i 

Feet, thick skin of, 26; nesrM.«fti51i$i«Q&d- 

nftM nf. fiiV5ajU,-208;.wpt feet, 61. 
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V6male8,t]Mir4T«0i,6]«lBl,185; blQ»d< 
141; lQnM,158; liability t^cheotdisanes, 
179, 18ft, 308 ; nervons diseases, 155 ; a »4« P f 
tarr habitB,2]0t moxt«Uty,3ia iStocGtola 

Feneing, 121, 136, ill. 

Fever,%, 41, 6;>. 73, 123, 158. 154. 168, 188^0< 
«eo.,203. 204, 309, 376, 378, 378, m 300, a^'^ 
820, 837 ; conraleseenoe from, 117. 

Fibrin of the blood. 140, 158, 170. 

Filth. 308. -818, 317, 820, 3'21. 

Finlaison, Mr, quoted. I6& 

Fire-places in houses, 80. 

Fishes, mu8el<» of, 81; nimM«larnflVV0««i88; 
vitality, 114 ; bones, 181; roapiratieta, 156, 
168; temperature, 173. 

Flannel, 63, 65, 809, «, 

Flaz-adlW, 194. 

Flesh. See Muscles. 

Flesh-brush, 66, 70, 7& 

Floureas, M., ezperimoatB of, 91, 338L 

Food. iS^eDiet. 

Foot. See Feet. 

Forbes, Dr John, <inoted, 96L 

Fouroanlt's experiments on the skin, 8&fl37, 
39 ; quoted, 80. 81. 111. 

Fraotnre of bones, 133, 

Franoe, oenseription in, 8, 108, 336; labour- 
ers in, 116 ; longevity in, 831. 

Friction of the skin, 70. 7& 

Friedlander quoted, 103. 

Frog, 288. 

Galapagos. birdB <9f, 39A. 

Gall, Dr, 253. 

Games, muscular, 109L See Sports. 

Ganglia. 337, 802 ; oephalio, 380, 238. 

Gan^i<Hiio nerves, 803. 

Gas absorbed by the skin, 48. 

Gas-lights, 201. . 

Gastric >uiee affeetsd bv nei«pira1ton,38«78. 

Geolo^cal exonrsions, 106, 121. 

Germany, edacation in, 108} 13L 

Gills of fishes, 156, 168. 

Girls, physical education of, 95 ; exercise Urr, 

109. 113, ISO; diet of, U7; growing gU4s, 

138. ^«« Deformity. 
Glanders. 48. 
Glands of the skin, 39,43. 
Glasgow. 80. 187, 832. 
Globules, red, of the blo«d,140, 155, 170»,1«(2, 

260. 
God, natural laws of, 13, 30, 107,310, 233,334,. 

288k 
Gout, 189, 33L 
Governesses, 366. 

Grainger, Mr, quoted, 80-, ]l9U 19It Sid, 8I|B. 
Gretry, case of, 377. 
Grief, its Infliienee oiv httaUih, 53, KM, 948,. 

307, 827. 
Grotto del Cane, 189. 
Growth, period of, 117,230. 259, 360, 385; «»• 

pid,317. 
Grnby, Professor, 44^ 
GnggenbiihPs school for idhyt8,.28fc 
Gurlt, Professor, quoted, 39. . 
Gymnastics, 122, 124. 211. ., , j 

Habit, 999 ; ofieots of, 884 ; here4|itary tuOriliS, ' 

294; habitual meveiBiaat«,)S48i.- < . ^ 
Hair, 54; roots of, 43. ■• i.. i ., , i 

Hair-glove, 70, 76. 
HalU eapt. BaBil,quotedv311^ 
Hamburgh, sanitary state of^dl^t t , > , - 
Hands. 235: thick akia.ofv^^^i palms doitt* 

tute of oilrglands, 48 ; nerven o{rf51. 
Ikinw^l Lttn»tie AftyJ^iin, 283. . 

Hare(,:Mr,qiiiQted,'U1L ". > ,.'< 

ttatSkS^- '.'.,,.■• I. ' , » 

H«adaM!b«>i ;»5, tl6», lV*m>^SSf^n(ii . 
Health, preservation better than recovery 
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edf 17 ; cradnal ondermiiung of, 7» 196, 
' "^^Xivfif^^/H^^^^ ttmuurrimtajitem on, 
_^9te p 14 tlM pitojral 4tate of man , aSSL 
, Hfian. 198, 144 148, 150, 151. 308,907 ; diseue 

fU^^ 9f tbe^ody* roralntion of, 87 ; Boo»e 
of, S3, 55, 61, 171 ; relation of its d«gve« to 

.., iMiTTovaand rouaanlar a«ti(Hi,114; qnan- 
iitj earriea off \»j tbo breath, 316 ; why 
I^Mt in tlMp, 9(Kr, 306; censation ot, JS 

00aiing of 84]u)ola, 5&i l>edB, fiO ; xooma, 59, 

Hemispheres of the brain, 229, 281. 

Hereditary predisposition to eonsamptioo, 
219:^ eoDstmitioa of brain, 255 ; acquired 
habits and mental qnalities, 2M «t 9€q» 

Hobbes, timidity of, f&7. 

Holland, climate of, i2# 49. 

Home-sickness, 309. 

Hope, coratire influence of, XIO, 3^ 

Hope, Dr Jaoaes, anoted, 68. 

Horn«r« F., qnotea, 203. 

-— — Leonard. 6. 

Horses, sympathy between skin and stomach 
of, 8S ; experiments on, 48 ; scales firom 
skip of, 66, fi<; training o^ 132; bones of, 
137 : hereditary qualities of, 296« 

Hospitals, 189, 207, 269, 827. 

Houses. See Dwellines. 

Howard, John, quoted, 8L 

Hutchinson, John, quoted, 165. 

Hybernation, m, 173. 

Hydrabad, cholera at,206L 

Hydrocephalus, 282. 

Hydrogen, 172; sulphuretted, 168, 201. 

Hydfopathy, 59, 72, 211, 27a 

Hydrophobia, 249, 26L 

Hygidne, study of, 14. See Health. 

Hypochondria, 16, 19,260, 266, 807. 

Hysteria, 258, 260. 

Idiocy, 267 ; schools for idiots, 284. 
l4d«mps,ib»4«(Ioeta of, on health, 55, 266, 

Xgpprw^t eyila flowing f^om. 2 et «eg., 12, 16, 
2S, 57, 58, 97, 123, 177, 186, 192, 205^ 215, 271, 
827. 

.](mb|9ctt)ty,257»867} edjueationof imbeeiles, 

Immortality of the soul, 222. 

Impey, Mr, quoted, 47, 

India, 35, 41, 68, 206, 326, 884, 387, 388. 

Indigestiw, U, 19, 38, 220, 297, 807. 

Infants, great mortality of, 8, 9, 56, 207, 220, 
257,.9io» 817} clothing of, 56, 57 ; sucking 
by, 90 : bones of* 188 ; sangaineous circula- 
tion of, 151 ; brains of, 282. 

i}9teit-MbPolA^ 98« 1Q2, 27jOl 

Infection, 81. 

Inflammation, predisposition to, 153 ; fh>m 
cold, 52; of the lungs, 184. 

Insanity ,18, 2«r, SBOt m, 276, 278, 280 ; here- 
ditary ^^diflipjMijtion to, 255 ; ti*eatment 
of, 288. 

Insects, sanguiftMUen of, 157; spinal eord 
of, HAi I • . 

.lHYobultafy mnadles, 128; moUon, 246; 

..I iu»B«ce,-8fc.- 

.iPoHuidfisttuqQAof mortality in, duxitig the 

late famine, 188, 261 ; emigrants from, 188. 
Irritability of the muMles; 114>; of ttUapei, 

258,276. . , I 
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JefiVey s* respirator, 217^ i j • . i < .": . t . . 
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Johnson , Dr Jamfv, H,iirtbw|^ l^tj Sglk . - ' 
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Keratry, M., quoted, 323. . • ^ 

Kidneys, 99 ; m aela«i4»te>4)M aklai« 82,.f8, 
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DB ANDREW COMBE'S WOBES. 



I. 

THE PHYSIOLOGY OF DIGESTION considered with Relation 
to the PRINCIPLES OF DIETETICS. By Andrew Combe, M.D. Ninth 
Edition ; edited, and adapted to the Present State of Physiological and Chemi- 
cal Science, by James Coxb, M.D. Crown 8vo. Price 2s. 6d. 

Contents ; — Chap. I. Genebal Remakes on Waste, Gsowth, and Nutrition. — 
IT. TiiE Appetites of Hunoeb and Thirst, and their Uses. — III. General Quali- 
ties OP Food. — IV. Mastication, Insalitation, and Deglutition.^ V.' Organs op i 
Digestion; the Stomach and its Structure. — YI. Organs conc^ned in Intes- i 
tinal Digestion. — VII. Agents concerned in Digestion; the Gastric Juice, its ' 
Properties and Mode of Action. — VIII. Conditions required for securing 
Healthy Digestion. — IX. Times of Eating. — X. On the Proper Quantity op 
Food. — XI. Conditions to be observed befobe and after' Eating. — XII. The Dif- 
VBBSNT Kinds of Constitution and of Food considered with Relation to each 
Other. — XIII. Adaptation of Diet to Constitution, Age, Season, and Mode of 
Life. — XIV. On Drinks. — XV. On the proper Regulation of the Bowels. 

** To none of our^readers, we trust, («n it be necessary to say a word In recommenda- ' 
tion of this excellent treatise ; since we hope that ereryttne of them is acquainted wit^ 
the rare merit it possesses, as being one of the few books which may be read with 
pleasure and profit both by the public i^nd the profession. To the former it is adapted 
by the simplicity and clearness with which the body of valuable information it contains 
is put forth ; to the latter, it recommends itself by the scnentific accuracy, sterling i 
sense and sound dlBviimination which pervades every portion of it* and which render 
it unsurpassed, as a treatise on the principles of dietetics, by any works of more am- | 
bitious character. i 

** We learn from the advertisement to this edition, that shortly before his death, ! 
Dr A. Combe expressed a wish that his nephew, Dr J. Coxe, should undertake that 
revision of his works which he saw it would never be in liis own power to effect ; and i 
the edition before us constitutes the first fruits of that gentleman*s editorial labours. 
We have great satisfaction in expressing our hearty approval of the manner in which | 
he has performed them. The additions made by Dr Coxe have reference chiefly to 
the composition and properties of different kinds of food, as determined by the more 
recent chemical res«?arche8 ; and they are, for the most part, in good keeping with the ' 
method and style of the original." — British and Foreign Mtdico-Chirurgical BwieWy 
Jan. 1850. ! 

** Dr Combe appears to us to stand alone in the power which he possesses of 
imparting interest to the matters that employ his pen, without deviating from the 
sobriety and gravity proper to philosophic exposition." — Spectator. 

" His physiological works are beyond all praise.*' — Westminster Review, 

II. 

A TREATISE ON THE PHYSIOLOGICAL AND MORAL 
MANAGEMENT OF INFANCY; being a Practical Exposition of the | 
Principles of Infant Training, for the use of Parents. Seventh Edition. 
Crown 8vo. Price 2b. 6d. 

Contents: — Chap. I. Great Mortality in Infancy produced by removable 
Causes and Parental Ignorance. — II. Infant Health not the result of Accident 

BUT OF FIXED LAWS. — III. INFLUENCE OF THE CONDITION OF THE PARENTS ON THE |' 

Health of the Progeny. — IV. Conditions in the Mother affecting the Health 
OF THE Future Child. — V. Of the Constitution of the Infant at Birth. — VI. 
The Nursery, and Conditions required in it. — VII. The Management of the In- ' 

FANT IMMEDIATELY AFTER BiRTH. WASHING AND DRESSING. — VIII. FooD OF THS 

Infant at Birth. — IX. On the Choice, Properties, and Regimen of a Nurse. — 
X. Artificial Nursing and Weaning. — XI. Cleanliness, Exercise, and Sleep, ur > 
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XARLT Inpakct. — XII. Manaokmemt OF TflB Imfant diteino Tsxthwo. — XIII. Ma- 

HAOEMEIfT FBOH TBJf T^XS O* WlAKIVa TO TBM VK»,a9 ."MX.SSfiMfaik .JkAJ^^-'^Y. 

mkkiiir'kMh 4ii»M^i n<^BAi t^AriHiNf i»lvrMd^ys,y/tirMn^jttOoit: 
9TvronoM 1*1 iavjHMCSL-^XVI. fBACtvajuL BitcABSB ON ttik 'atoitilii i^Wi^Bxii^ hp 

Ifflf/^UfSf. ^ ,- / ,■ ■ui'.; •.)'' ..U.i/ 

** After a careful perusal of this little volume from beginning to end, we do not l^e- 
^UA^ ^o. propquQc* it to b» one of tiie aaatvaliukble and moH i ia|i« f tol l wmekiflSiat 
has issued from the medical press for jeara. We make thia statemckit in/zafcveqi^ am 
well to the matter of the hook as to the manner in which it is wrttteUrand a^ Xb» 
thfobfltble extent td which it will be read. Indeed we are persuaded, from Ibqg.Mp**- 
rtencO-'aiid 6bsevTation, that there are few members of the profession yrho wuk'.mci^ 
derive Soma benefit from this little work; while to yaun^;; practitioners,. Ji^id ti>,j^U 
enlightened parents* it caxuet &U to prove of iaesUmable value.'*— J^rttisAaiscUWeitfis 
Medical Mwiew. 

** It is beautiftiUj clesv and convineiiigi.*' — SeotmiMm, 

i^It is i ^lA-k whtck will' reveal dledrly to any pemn of coilinioa (mderBtB^adti^gfthe 
VAiD eausea nf health and skikness in children.** — Wettmintter Beviaw, i 

' ** Thft vet^'-high eharacter' given by us oi» the appearaaca of the Arst edition, tdO^ly 
a year since, has been triumphantly confirmed by the professloa aa4 the |MiMla» ai' te 
proved by the demand for a second impression affces so short a period. The volonie 
was originally so complete that litUe room was left for improvement, and we believe 
the edition is substantially the same as the former. We feel it a duty to recommend Dr 
Combe'is Treatise in the most- earnest manner to all our readers, and, through them, 
to all fhthers and mothers, as'the best guide extant to the physiciCl and mor^ iiiBiiag'' 
ment of infknta.** — Britith and Fortiffn Medieal MevieWt Jvig 1841. 

iir. 

THE PRINCIPLES OF PHYSIOLOGY applied io the PRE- 
SERVATION^ OF HEALTH, and to the Improvement of PBTSICAIj 
itnd MENTAL EDUCATION. By Ajndrew Combe, M.D. Fourteinth 
JBdition, adited by James Coxe, M.D. Crown 8vo. Price Ss. 6d. 

** A treatise which contains more sound philosophy, more true practical wisdom, 
relative to the all-important subject of preserving health, than any other volunpe In 
our language : and which, while it is calculated to please and benefit the public gene- 
rally, is no less adapted for the -study of professional men. The extremely larg§ saXe 
of the former editions of this work is at once evidence of its merits, and a gratifying 
'pi'oof that the reading part of the public are becoming daily more awake to the im- 
portance of that branch of philosophy of which it treats."-;— i?ritt<A and JFareiff^n JBCo- 
didal Review y October 1841. 

" The work of Dr Combe is, to a grieat extent, we think, original. .' . . « ' • « 
The style is so plain, and the arguments so convincing, that no person can fail to per- 
ceive how intimately his health and happiness are connected With the tHithi wfaicb. 
the author hat endeavoured to enfoine. . ... T-he aioliof the adihob ba»becb 
to speak to the whole community. .... His book most adptirably aj^pU^ to 
persons of all conditions, and to every variety of situation."— -QtMUttfrl;/ Joiff^ff f of 
JSdueatiQnt October 16ZA, ' , 

** We should have been contented to have left the merits of ttii* tMoiha td>tlM»^4ftiA- 
sion of Joumala whose more immediate province it is to disqus** such ox^t^frs/; hut, 
on looking over the book, we have found so much to interest us, and so much that .ia 
of importance to our readers to know, that we feel we should have neglected a 4^^ 
had we omitted tu recommend it to the public.'* — MontMj/ MagaaiM,, 

., ,■ • IV. ■ •, .n.- 

' Pflfe:EN0t'OGt-lTS JsiLtUKE. AND tJSES; M Atowil'to 

the Students of ^n^e^rsgn;!! University, Glf^pgqw,, ,%t the Qpfi|4i^„9f ..Dr 
Weiu's ;ftira|t Cottwe of Legitttreaon Phrenolpgy mi .that Ips{;it.\i1ap^, i^m^Wyl^ 
'^S4G. By Andrew Com-be, M.D. 8vo, pp. 32. f»rice 6d, 






aT' Til/ .../{'.-. 1 1 . .' ■ ■ ¥* . •-' w I.' 11/ Y>VA^(<I YJaAS 

:;.KxyJetiPI^?^$' AHI^ obseevationb 0^' tit^ ^A§.*5feTd 

M.I>., Surgeqii to the United States Army. Heprinted, with Notes -^i^i^ 
oi^sw Oqmbe, M.D. 1 vol. post 8vo. Price 7s. ., .. 

* 1 ^ W«"8pefllB«dvisedlf when we awert, that we know no more yala&ble doAtflbrilidhr 
te pfajBiotogyiwitfain oiil> raeuiory.'*->-IH(l>lm Medical Ffeas. ' '^ 

'** This work Is of extreme importance to the phyaiolo^at and the physician ; mad JXr 
Ctftliabo has r^nderfed a most important service to the profession in this conntry, by pMb^ 
Ifshing'ihe present edition, which is further enriched with many valuabU aud injstroc^ 
tire notes.*' — Edinburffh Medioal and Surjiieal Journal. 



VI. . I . 

. SELECTIONS from the PHRENOLOGICAL JOURNAL ; torn- 

prifting Forty Artioles in the first five Volttmes, chiefly by ChBORGE 0011*81!;, 
^AM^s giMPSOX, and Andrew Coubs, M.D. £dU«d by Aob&rt €ox. 
i2iD0, pp. 360; price 5s. 6d. 

Maclachlan & Stewart, Edinbttrgh ; 
SiMPKiN, Marshall^ & Co., London. t 



WORKS B7 GEORGE COMBE. 
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I. THE LIFE AND CORRESPONDENCE OF ANDREW 

COMBE, Jd.D. In one vol. 8vo, with a Portrait, pp. 563. Price l^s. boMidt. 

**. In whatever frame of mind the reader opens the above memoir » whether of simple 
^vioslty or friendly interest* it may safely be predicted that he willclpse it with fjeelings 
^f admiration akin to reverence ; for the history it contains is one that appeals to all 
hearts and seeds no peculiar gifts of intellect or knowledge fully to comprehend and 
appreciate it. It contains the portrait of an npright, manly, and thoroughly well 
t>alanced mind, gifted with aslngularly clear and comprehensive intellect, and animated 
b/ a benevolence so lofty and so ardent that it overcame all diflaculties, vanquished alJ 
ibilntiltiefl, and shone as clear through the last hours of failing strength, as in those 
bright moments of anticipated achievements, when we see nothiitg of our intended enter- 
prises but their expeoted resuUa" — Seoteman of l«e May 18M. 

'.'n. THE CONSTITUTION OF MAN Considered in Relation to 
fixt«nuil Objects. By Gsoroe Ck)MBE. Post dvo, pp. 607, price 88., Eigk^ 
JSdMon f and afeo " The Peopk^s Editiony^* in royal 8vo, pp. Ill, dotible 
<jotti*ili8, jk-ice 1b. 6d. This work has gone through six editions in Americfi, 
and been translated into French, German, and Swedish. Ninety thousan'd 
eofiiwof dtihave been printed in Great Britun and Iidiand. 

' ' ** A Wortt of great originality — abounding with valuable Information, and reasonings 
the most admirable ; conveyed in a style so plain as to be level to the meanest capaclly, 
"and yet so eloquent, from the force of its arguments, as to go home equally to, t'lio 
understandings of the most Illiterate and the most learned.** — Coarier. 

. ** This work we regard as a contribution of high value to the philosophy of man ; 
and tliough the author modestly states in hs preface that it contains few or no ideas 
which may not be found elsewhere, we yei^siat in thinking that it is, on^ jqf the, post 
' mnginal books pttoduc^d in moAsrn times.** — SeaUman. ' • ' . 

'*'«• Such writers as Combe dn the Constitution of Mhn, convey lo the world more 
(iia^'ftti'iitf^rm^t^i<^> ^^^ ^ grebter ^tiMUlus to thought on the' stel^^b't of Proyiditice, %s 



rtT/.rri/:f>ri;['f7<iA 

ADYERTISEHEXTS. 



dereloped In the yperation of material law»^|^Bdii^.^,^^fl,p^,f|»jlno;ftHA Wfrl^^Sto 
4QCiQtyA'tiiaiijA|?e to \>c reaped from the labours of ecclesiastical teachers. * — -TT../. JV>«. 
•^'wravdiT'rrr?: -ir ■ ,-\fi • ~ ./ - i . ■ w i.. ■/ ;;) j,, ^^n i(i v^ 

** I have been instructed by your vi^vfa of the J^ws, Oj^ .91^^ .^^rc^ ,a;ijjl of ^^f^ 
eonn^c^i^n l>^,t»reen oar obedience to them and our happiness. . . I was nardcii- 
H^< If i?<^tiA^4. >>J t^^ earnestness with which you insist' on thk'^8ii^t'eitiiey^6l^thviaixf»l 
f^^^t^^{yli4,]p^^nt out the inevitable mlseilcS which soefety H-'iii ^&da^e'-^6/Mil''tHl#" 
fniSimenital pri'nptpl'e be recognised by the indivldiml and the fc<Jbiilititel!jf.*tti^Tl^.^. 

"'in. THE SCHOOL EDITION of the CONSTITUTION OF MANw ' 

Abridged for the Use of Families and Schools, with Quedtibh8^<i|>jlbhded"€d ' 
tiie Chapters. In one vol. ISraOvprice Is. 6d. • <■ ■ ^ . i . rj .0 

i<^it is aa! exact reprint of an abridgment of the prepeclmo; wbrK/ puP;. 
Hshnyd in ti&vr York in 1836, by Mr OrviUe Taylor, and of whicji, 2Q0Q pqpiea . 
ivere sold for the use of schools within three years. ./ . • 



^he.^ch'oolBdltron of the " Constitution of Man" is extensiTely ued" In 
the schools in t^e State of Kiew Yortc, and has bfeen translated into 'Genaiiafif 
by Herr Hiille, the Prussian Schoolmaster at Kdnigs winter on the'Rhind. ' 

IV. MORA,L PHILOSOPHY; or, the . DiUiep of ^Man cop^dered 
in his Xadividual, Douie^tic, and Social Capacities. Second £diti6nj\ In 
l^niP, !pp. 440, price Ts. 6d. . ? 

A«**e*wdrk, royal «vo, pp. 116, prifle 2fl. .1 .„ , j 

** I refer to your Outlines of Moral Philosophy. Your opiaions on this >peilit>i>f 
science seem to mt very valuable. With many of tliem I entirely i^ccord^** — W*^' 
Channingy D.D. ' ' . " . I ^ / 

Contents :— I. Om thb Foundation of Mobal Scit»OB.— tl. O* THfc'SAiWiWfciN'' 

Bl WHICH THE NATOBAL LAWS OF MORAUTT ABE SDPPOBTED. — III. ADVAI^TAOB^ OV' A' 

KHQ*wXtBPO£ 9V TUB Pbincii>i:.e8 of Mobals: Duties Pbebcbibba 70, ^/Ujt.fs ^J^- 

niVIDUAL: SeLF-CCLTUBE. — IV. FBBSEBVINO BODItt AND MeNTaL HsAliTR, 1 jkkwkL 

Duty: Amcsembnts. ! ..» . > ' 

V.' Th< Dt^its or Ham Aft a DovESTte Bbtno. — Origip of the ^kimest^Q afict ipn ^ 
Mavringe* or connection for life between the sexes, is natural to man— Age at Mitch 
marringe is proper — Some means of discovering natural qualities pHof tb'ekperitfli^ ' 
is needed in forming such alliances, because after maniago experience VM>a&4s to<i^Uftb'. * 

1 

VI. On Poltcamt: Fidemtt to the Mabbiaob Voi^: BuMOCk : - Dovniudr 
Paebmts to th£ib Childbsk. ■ • ' I .ii I. 

VJL Is IS THB DoTT or Pabentb TO' Educate thbib Childben. — To be ab|e to' diV- ' 
charge this duty* parents themselves miut be eflucated — Deficiency of cducatiAb'in 
Seodand'^MMns of supplying the deficiency — JiighU of parents and duties of pl^iiqi:^. 

Tin. Tbeobt or Pbilosofhkbs Rbspbctino thx Otaom ot SocifiTs>r>^SoIutiA« flflBpugdr i 
cdby Phrenology — Man has received faculties, the spontaneouaaotion of which pivq^ptll 
hi«(t*to.l|re in eociety — The division of labour is natnnil, and 8pnng» ^Fkjom the fapol- 
ties being bestowed in different degrees of strength on different indhlHa'als-^GradanOBs 
of rank are also natural, and rise from differeuecs in natfre tallfthtb And tu> aoqiiiMAV 
skili-^Gfadatlons'of rank are beneiloialta all. .1; .j 

IX., X., and XI. On the Past, Pbesbnt, and PB6srECTXv» CfoaBit>«dM«Mi'0«k:ntlv 
X:n. PAurEBiSif A«D CBiHS.^~-Causesof pauperism>^Duly Qf.sttpportinj[.tlt%p9(^;^ 

EVUirf resdltfngf ti sodct^f from neglect of tMs duty^-— Resnoval of tide c«ijMes ofj;>f^pi^,. 

isHl slV<ytn'd be aimed at-^Leglil assessments for support of the jnoor Aivpcatedrrr^flB^^'l.. 

ment of criminals-^-fixisting treatment, and its failure tosuppveaiiorimff^Iight.t^AW!) , r 

by PbrenMogy btf this subject. /.^^,. , 

XIII. Tbbatment of CBiMiNAiii CoNTiNtTED.— PuUis^meiil ot etitiAaiilt^OI^Hl^'iof' 
ptinishmi^nt— ttS legltlmiite endsave to protect society by oxampA^, and tq ife^rfft.^lie 
offendtfi^MeAAs'bf vffecting thcMpfarpoBe»pConiia«iil«iUhr^£in>P^ynM9i<^iiiVfS^«) 
factory state of our existing prisons — Moral improvement of criminals. .(.,,). 1 i4 it.i 

XIV. Duty of Societt in Regabd to the Tbeatmekt or Cbikinals. — TJkf^^^j^^^i^- 
ment of criminals proceeds too much on the principle of revenge — Consequences of 
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this errorr-The proper objects are the protection of societ j and the reformation of the 
cHn^i^— Means Of ftecom^ti^ingfhfitelehdUi. '' "or^ hIi ni h^qolsvib 

xy. I)uTiE8 OF Guardians, Suebties, Jobors, 'and ABBitBAToii8l-^'JCVy.''^dV^BSBf^ 

ai£KT.— icni. D^BBttMT 9olM» or GoVsbmmkmt. . ' < « / ({ I '• 

^Y^Ur JifiLiQipnsJDpTT ov Han,— Consideration of man's duties fo God.'Mr nfWt ' 
d^fff^T^pv^e.by.the Uf^t of nature — Natural theology a branch of natnrat philoio^j^' 
-H^ol) supers f^d«d hj revelation — Foundation of natural religion in the Realties oTtHttti^ 
— Distinction between morals and religion — Stability of religion, even amid the dbwh-' 
fall of churches and creeds — Moral and religioos duties prescribed to man "by hatttrtd 
tbv^lAflb^Kaftti^I' eTidkQQe <^ God's existence and attribuloB^^-ACau^ iljiMranceTthe 
cf^ifsf^.qC-the jj^ast l^arrenn*^ and obscurity of natural religion — Importance ox ^e^iX(n>k 
of Creation a6 a revelation of the Divine Will. ' ' ' ' ^ 

XIX. llEUGions DoTiEs OF Man. — Natural theology prolific in moral precepts — Us 
dktki^s 6'ompared with those of the Ten Commandments'— Ans^dr to tlhd ol^edtibn 
thai klitural theology excludes prayer — Dr Barrow, Dr Heylin» attdl^otd Ktei^sii 
quoted — Worship of the Deity rational. , , 

XXb OiuvcnoMfl CeNsiDEBED* — Clerical hostility, to the scientifie educatV).il of, 4he 
P4«^]e-^JEKiteUeotuaJl cultivation not only not a4verse to practical .Christianity, but 
lavour^Uo to its reception — Conclusion. 

Appendix. • ' i 

y. A SYSTEM OF PHRENOLOGY. Fifth EdAtion, 13 Vols. 8'^, 
pp! 1037, with 4 plates and about 70 illustratioDS on wood. Pric« 31s. bds,' 
This work has been reprinted in the United States, and tvtoilaftod 1n<^- 
French and German. ' It presents a full view of the edeace tff PlirenQ^ogy 
and i<B ftpplications. 

Vll ELEMENTS OF PHRENOLOGY. Seventh Editfon, im- 
ppoye(l,(ind eaUrgedj 12mo, pp. 225^ with plates and 42 cuts on wood. 
PficeSs. 64. 

:im .OUTLINES OF PHRENOLOGY. 8vo, pp. 3a. .E^f/*' 

Edition, Illustrated by engravings on wood. Price Is. 

^^. THE FUNCTIONS OF THE CEREBELLUM;, byt Drs 
GAjWPf, yiMONT, and Bboussais; translated from the French by Gbobob' 
OqmPBU la one vol. 8vo, pp. 890. Price Ss. 

iCoNTBHin : — ^ZnstiiMl of Reproduction a Function of the Brain — Action of the Brain 
on the External Organs — Action of External Organs on the Brain — Proofs fh>m'tiie 
state o^ health — Proofs from the state of disease — Influence of Castration on the Cere- ' 
beilum— Diseases of the CerebeHnm — Cases by Mons. Serres, &c., Dubois, Ril«t,j&6., 

— Xclditionfil cases collected \sj the Translator. Answers to the ol^eetioofe msed 

by fir ^eter Mark Itoget against Phrenology ; by GEOXfcn Combb. Corritopondeaio&' 
WH^nefi 'Gtot^ Combe and Dr P. M. Roget on the article CranioMppy. Remasks ^n 
s£Sd'«Micae by Dr A. CoMSB. 

j:;^;.Ii)5:cTmtES on popular education, svo, pp. m 

7W4r(i^^t^», corrected and enlarged. Price Is. 8d. 

Lbctubs I. — Utility of Education — View of Man's position on €Arth-^.M^i(f guidej^t . 
xiotii)0 iMtinethttt by. Aeasjon — Present State of Education, &c. 

TJsettlt^^ IL-^Langtiage necessary as the means of acquirinf knowledge, — ^nt k^ow- 
ledlgf^r^rbtSects and tbeir relatieiM Indispensable in useful •ducation— ^ru^^in^jiy^tefn i 
of 'Ediication— ^Edncathya in German boardHig-«cfao<ds — Dr Drummcwtd's dflen^cfB qf . 
ufilfty ijf Bf^entifio edncaitlan ta industrioas classes— Plan pt Rduca,tioi^. ^ these 
classes— Objection that the people are incapable of improvement mnw^rad-r^lnt^ri^r- . 
eQee^ibe>L^}9iMare in vegnlating l^abits of tl^e p^ple.^ 

TAcrttiKk Iir.^SdueatiMi t>f the F«male Mx^Inflnentfe of MoAh^rs oPi ^e cliarapt^r 
of i^Mr'dhilditan^^Bvlls'atteQdHa* on imperfect fpmal0eduQstiaifcr--<)aP»*i|fs,MedAlSf 
and Place-taking. ' ' " " '■ •"«•• ;• .-J-' ;■-. .'_:i-.., ...,.,. .,..,. , , 

ia^mtki •'"■•'•'i'^ •"'•1^1.'./ ,.ir .II- ■! ■.„/. ui Kf /• ir ...-< . .-, '. 
to ^ ♦.!■■..; -.VJ -/,- .-yi^o ..>,...•;• . .•, w . ..i., .... ,^,^ .,^.„j ^^,_ ,., ,., J. 
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X. NOTES (Moral, Keligious, PolitiusBl, Eoonomieal, Edacairamd^ 
and Phrenological) on the UNITED BTAT£S Of* AMERICA. 3 vola. 
post 8vo, £1, lis. 6d. bds. 

** I bttTe (^ased to find fault with th« form you have given fo your 'Notes on Ame- 
vk!a«* I should prefer a more •yBtenmtio arrangement ; but I am reading tiiem, as 
Ihey are, with much pleasure. They seem to me to shew greater hi«gfat into tKe- 
coi^ktry, to be more just to our character and institatione, thau anything I have < 
I hear yom: work spoken of with great satisfaction." — W. S* Clbtmrniy, DJU. 



PAMPHLETS B7 OEOAOE COKBE. 

XI. BEMARKS ON NATIONAL EDUCATION, 8to, pp. 38. 

Fourth Edition, Price 6d. 

** The calm philosophy and powerful reasoning of Hr Combe's pamphlet will intro- 
duce it to the reader.*' — Westminster Beview, 

" We commend this brief but able treatise to all who desire to form a deliberate 
and independent opinion on the questions at iB«iue. It is powerfully argued, and even 
those whose preconceived ideas it may not shake, must do homage to the candour of 
its spirit' and the force and elegance of its style." — Seotsmaiu 

** On these points, the light thrown by Mr Combed ' Aemarks* is so c>enr and fkill, 
as to leave no possibility of doubt to the really candid and iinbigoted mind."— >Cevenlrsr 
Mtrald, 

XII. THE RELATION BETWEEN RELIGION AND 

SCIENCE. 8vo, pp. 46. Third Edition. Price 6d. 

" Did our limits permit^ we could quote some eloquent passages from our antbor, 
descriptive of the sad consequences which have resulted to science and religion from 
an unnatural divorcement of what, proceeding from the same Divide source, should 
never have been separated." — Liverpool Mercury* 

Xni. WHAT SHOULD SECULAR EDUCATION EMBRACE ? 

8vo, pp. 36. Price 6d. 

The object of this Pamphlet is to shew the manner in which the eultnffe of 
the Religious Sentiments may be combined with Secular Education. 

" Mr Combe goes on to shew thnt secular education may be so conducted as to in^ 
crease reverence for every thiag which ought to be held sacred, and at the same time 
to build up in the infant mind u fabric of moral principle, which shall be more durable 
and efficacious in preventing crime and securing happiness, than any educational system 
hitherto adopted could possibly have produced." — Maidstone Qaxette, 26ih Januarjf 
1848. 

" Secular education, or the educartion of youth in all the knowledge of nature, is 
placed in a new light. It is also religious education." — ^£coftOfni«t, ti9th Jwrnar^f 1848. 

XIV. ANSWER TO THE ATTACK ON " THE CONSTITU- 
TION OB^ MAN " by the Rev. C. J. KENNEot, sanctioned by " The Society 
for Opposing Prevalent Errors.'* 8vo, pp. 16. Price 3d. 

XV. THOUGHTS ON CAPITAL PUNISHMENT. Svo, pp- 16. 
Price 3d. 

XVI. FOUR ADDRESSES ON 6E0ULAR UNSECTARIAN 
EDUCATION ; one delivered to a Meeting of the Working-Clusses in Edin- 
burgh on the 21st of January; one in Glasgow on the 18th of March; a 
third in Aberdeen on the 25th of April ; and a fourth in Edinburgh on 
25th November 1861. Price Id. each, or free by post 3d. each. 

Edinbubgh : Maclacht.an & STEVtrART. London : Longmait k Oo. ; 

and SiMPKiN, Marshall^ & Co. 
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